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SYMPOSIUM ON PEDIATRICS 


FOREWORD 

Pediatric centers throughout the country have been flooded with re- 
quests from service men for further training m pediatrics Some whose 
program ivas interrupted wish to complete their requirements for eligi- 
bility to the American Board of Pediatrics. Some wish to begin now the 
two years of special training which they had had in mind before they 
were called into active service. Others wish short refresher courses or 
periods of observation in hospital or clinic to give them again the feel” 
of the pediatric approach, and to familiarize themselves with the recent 
advances m diagnosis and treatment which have come about during their 
enforced absence from their chosen field Although every effort is being 
made to meet this need, there may be some who will be disappointed 
There is, however, one type of refresher course which is open to all 
That is the printed page. It is my hope that the discussions of current 
pediatric problems appearing in this volume will prove of interest to 
veterans and to all others who are devoting themselves in some degree 
to the medical care of chddren 

It was with no little misgiving that I undertook the sponsorship of 
this number of the Medical Climes of North America It seemed un- 
likely that the physicians on the home front, long wearied by the exces- 
sive demands which have been placed upon them, would undertake an 
additional burden. It is indeed gratifying to report that every single one 
approached volunteered his services and that only a verv few due to 
unforeseen circumstances, were unable to complete their assignment. To 
my colleagues who have responded so generously, I wish to express mv 
sinccrest thanks and warmest appreciaoon 
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Stanley Gibson, MX) 





THE GROWTH OF PEDIATRICS IN THE CHICAGO AREA 


Isaac A Abt, M D , D Sc.* 

In view of the fact that this is a pediatric number of the Medical 
Cltmcs of North America contributed by the pediatricians of Chicago, 
it may not be inappropriate to sketch briefly the growth of pediatrics 
m this area I am sure that neither my Chicago colleagues nor the 
writer would wish to be boastful of the accomplishments of the past, 
but nevertheless it is interesting to take note of the road which we 
have traveled from the beginning, at least until that period when 
pediatrics was established on firm ground 

BEGINNINGS OF PEDIATRICS AS A SPECIALTY 

Pediatrics is one of the youngest of the special branches of medicine. 
Before the middle of the nineteenth century chddren's hospitals had 
hardly been organized in this country and children’s specialists were 
practically unknown except in a few isolated instances where they 
acted as teachers and specialists to a bruited extent. Perhaps none of 
the so-called specialists of the early period restricted their practice to 
sick chddren and most of them combined pediatrics with general 
medicine or obstetrics 

It may be said that the development of pediatrics in the Chicago 
area began at the time when special hospital wards or pavilions were first 
established for the treatment of children and when special instruction 
m this branch of medicine was introduced into the medical curriculum 
The first mention of instruction in diseases of children m Chicago is 
found in the pubbshed announcement that M L, Knapp was professor 
of obstetrics and the diseases of women and children at Rush Medical 
College about 1843 Edward Oscar Fitzland Roler (1833-1907) be- 
came professor of diseases of women and children at the Chicago 
Medical College (now Northwestern University Medical School) 
He conformed to the prevailing custom of the day by stressing in- 
struction in obstetrics and teaching the diseases of infancy and child- 
hood by delivering a few general lectures Charles Gilman Smith ac- 
cepted the professorship of diseases of chddren at the Women’s Med- 
ical College in 1870, a position he held for several years, he enjoyed 
tlie distinction of having a very extensive general practice, was con- 
sidered a resourceful man in diagnosis and therapy and had an affable 
personality 

• Emeritus Professor of Pediatrics, Northwestern University Medical School 
Consulting Physician, Children* Memorial, St. Lutes and Sarah Moms Hospitals, 
Chicago 
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The Foundlings Home of Chicago was established in 1871 and was 
conducted by George Elias Shipman , a homeopathic physician He 
was one of the early practitioners who devoted considerable attention 
to diseases of infants and children 

At Rush Medical College, James Suydan Knox was appointed lec- 
turer m obstetrics in 1873, adjunct professor of obstetrics and diseases 
of children in 1882, and full professor of obstetrics and diseases of 
children in 1888 Like his contemporaries, he devoted very little tame 
to teaching diseases of children 

Courses of instruction in pediatrics were established at the various 
medical schools m Chicago from 1880 to 1890 Marcus P Hatfield 
(1849-1909) had prepared himself in the clinical study of the diseases 
of infancy and childhood under the pioneer and waster, Edward 
Henoch of Berlin Hatfield was appointed head of the newly organ- 
ized department of diseases of children at the old Chicago Medical 
College, now Northwestern University He served in that capacity 
from 1881 until 189 6 He delivered lectures and held a weekly clinic 
in the amphitheater of the medical school, where he demonstrated the 
ambulatory material that was available from the outpatient depart- 
ment 

Before assuming the position in pediatrics Hatfield had taught or- 
ganic chemistry, as well as inorganic chemistry and toxicology He 
contributed the article on Scarlet Fever for Starr’s “American Text- 
book of Diseases of Children” (1898), in which he gave a historical 
account of the disease, describing a seventeenth century epidemic He 
surmised that the disease was of bacterial origin, though no definite 
knowledge on this point had been discovered He gave a good clinical 
description of the illness and noted that nephritis was the most dreaded 
of all complications 

Hatfield also contributed an article to Keating’s “Cyclopedia of 
Diseases of Children” (1890) entitled “Contractions of the Liver 
Cirrhosis (Atrophic and Hypertrophic), Acute Yellow Atrophy and 
Ascites ” He conceded that cirrhosis of the liver was extremely rare 
in children, though he noted that the condition is frequently asso- 
ciated with congenital syphilis, also that malaria is a not-infrequent 
cause in the regions where the disease is endemic 

Hatfield also read an interesting paper before the American Pediatric 
Society in 1889 on two fatal cases of biliary cirrhosis, with the subtitle 
“Congenital Pernicious Icterus m the Same Family” The first baby 
died of intense icterus on the fourth day and the second baby of 
icterus and convulsions on the thirteenth day of life Today we would 
classify these cases as familial icterus gravis or erythroblastosis fetalis 
The mothers, we would say today, would be Rh-negative, while the 
affected child and father would be Rh-posmve It is interesting to note 
that this clinical condition occurred that early, and received attention 
of the physicians of the period 
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Hatfield also was the author of “Practical Unnalvsis,” “Compend 
of Diseases of Children” and “Acute Contagious Diseases of Child- 
hood ” While he nas at the Chicago Medical College his associates 
were J C Cool and C A Storey 

In reviewing the records of pediatric teachers in Chicago, it is evi- 
dent that Hatfield was the first professor of pediatrics in any of the 
Chicago medical schools, though Frank E Waxham, one of the found- 
ers of the College of Physicians and Surgeons (now the medical school 
of the University of Ilhnois), received the appointment as professor 
of diseases of children in 1882 Waxham was one of the first to per- 
form CDwycr’s operation of intubation in Chicago in 1885 He 
wrote papers on this subject and acquired considerable skill in the 
operation. It is interesting to note that his recourse to intubation 
aroused violent opposition, not only from laymen, who threatened 
his life, but also from some of his colleagues Later his procedure w'as 
approved O’Dwyer wrote to him that he did not know which to 
admire more, Waxham’s technical skill or his courage in facing and 
overcoming opposition. 

Waxham wrote papers on intubation, diphtheria, antitoxin tuber- 
culosis and tumors of the larynx He also contributed the article on 
"Measles’ for Keating’s “Cyclopedia ” Waxham was also interested in 
laryngology and rhmology and taught this branch, first in Chicago 
and later at the University of Colorado 

In 1892 the College of Physicians and Surgeons appointed Walter S 
Christopher to succeed Frank E. Waxham as professor of diseases of 
children Christopher was very popular as a practitioner and enjoyed 
an excellent reputation as a teacher After graduation from the Medical 
College of Ohio in 1883, he interned at Cincinnati General Hospital 
and was appointed demonstrator of chemistry at the same medical 
school At the same tame, he was consulting chemist for the Rockford 
Pottery Company, where he made some important discoveries in per- 
fecting the glazes for the pottery ware He taught internal medicine 
at the University of Michigan and then came to Chicago, where he 
taught pediatrics at the Chicago Polyclinic and also at the Chicago 
College of Physicians and Surgeons 

Christopher was a colorful personality, and with the lmaginauve 
mind of a scientist, he propounded hypotheses which stimulated in- 
vestigation. He proposed his so-called saframn test, ’ which he 
thought was reliable for the detection of abnormal glucose in the 
urine He also conceived the thought that a positive saframn test indi- 
cated certain forms of autotoxemia 

He was interested in civic affairs and was appointed a member of 
the Chicago Board of Education Christopher, in association '''J 1 ' 1 
Fred W Smedley (the latter connected with the Department of Edu- 
cation at the University of Chicago), made a report on Child Studv 
to the Board They investigated the relationship between ph> sical 
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condition and intellectual capacity, also, using the Ergograph, they 
studied fatigue among school children, and a number of si milar prob- 
lems that related to the physical condition of the child m connection 
with his school work They likewise pointed out that the mental train- 
ing of the child should be adjusted to his health and strength 

Christopher published a monograph on “Summer Complamt and 
Infant Feeding” which was in accord with the thought of the time 
In considering the treatment of summer complamt, he preferred 
calomel as a preliminary cathartic He gave a six months old child 1 
gram every four hours until it had taken three doses He thought it 
was not possible to give too large a dose because the excess was swept 
out of the bowel. The doctors of that generation beheved in the 
cleaning-out process We can only remember this kind of treatment 
with sadness. 

In his address as Chairman of the Section on Diseases of Children 
of the American Medical Association in 1894, Christopher discussed 
“Pediatrics as a Specialty ” He pomted out that the study of pediatrics 
encompassed only a portion of the life cycle but, m contradistinction 
to so-called medical specialties, pediatrics considered the total indi- 
vidual, his aliments, his growth and his development In his presi- 
dential address before the American Pediatric Society in 1902 his 
theme was “Development the Keynote of Pediatrics ” 

He contributed an article on bronchitis to Starr’s “American Text- 
book of Children’s Diseases,” pointing out that bronchitis frequently 
masked typhoid fever, though under some circumstances it might be a 
manifestation of tuberculous infection He also thought there might be 
a causal relationship between rickets and bronchitis 

Christopher died at the early age of 46. He led a life of great ac- 
tivity and mcessant toil, and left a lasting impression on pediatrics in 
Chicago Perhaps he, more than anyone else before him, taught the 
public what apparently they had not known before, that trained 
pediatricians could be of very special service in the care of infants 
and children 

Upon the death of J Suydan Knox in 1892, pediatric s was sepa- 
rated from the department of obstetrics at Rush Medical College and 
Alfred Cleveland Cotton was appomted to the chair of pediatrics, also 
becommg attending pediatrician to the Presbyterian Hospital He 
wrote a treatise on anatomy, physiology and hygiene of the develop- 
mental period, and also was a frequent contributor to the literature 
In 1901 he reported on diabetes melhtus in children, this was before 
the insulin treatment had been discovered and the disease was mvolved 
m obscurity, with a fatal termination m a short time Cotton advised 
opium in the vain hope of retarding the progress of the disease, this 
was the customary treatment He also used alkalies to counteract 
acidosis Strict dietetic treatment was insisted upon and carbohydrates 
were restricted rigidly 
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In 1904 he described an epidemic of vulvovaginitis among children 
before the American Pcdiatnc Society Koplik in New York had read 
a paper the year previously on the prophylactic measures against the 
spread of the disease in children’s hospitals He referred to an epid- 
emic in which nineteen cases occurred m a year, in a total of 319 pa- 
tients (6 per cent of all patients admitted) The cluldren ranged from 
six months to thirteen years of age. The average duration of the dis- 
ease was 116 days, though m one child, including remissions, the 
duration was 252 days The patients were pronounced cured if re- 
peated negative smears were obtained nine days after cessation of 
treatment. 

Cotton was a picturesque figure— tall and erect, with long, white 
locks He exerted a telling influence on pediatrics in the Midwest 
when it was in its formative period He taught large classes of under- 
graduates, contacted many interns m the hospitals and was unusually 
popular with his colleagues, as well as m the medical organizations 
throughout the state Among his corps of instructors and assistants 
may be mentioned Julia Merrill, W ] Butler, J W Vanderslice, 
Frank S Churchill , Charles A Wade and Frank W Alim 

Another pioneer and striking personality was Charles Warrington 
Earle, a veteran of the Civil War He volunteered at the age of 16, 
and was wounded and sent to Libby Prison, from which he finally 
escaped He graduated from the Chicago Medical College, now 
Northwestern University, in 1870 He was one of the organizers of the 
Women s Aledical College and of the College of Physicians and Sur- 
geons, where he was at first professor of obstetrics, later becoming 
professor of diseases of children at the Women’s Medical College 

Earle wrote many interesting case reports, contributed to Keating s 
“Cyclopedia ’ an article on acute and chrome constipation, and to 
Starr’s “American Textbook of Diseases of Children” a chapter on 
epidemic influenza 

The librarian of the University of Illinois College of Medicine 
kindly furnished the wncer a bound copy of Earles reprints which 
were published from 1881 to 1893 He dealt with a great variety of 
subjects. To show the wide range of his interests I will cite a few of 
the titles Etiology and Treatment of Inebriety (1881) Antiseptic Ob 
stetnes (1888), Infant Feeding (18B8), Influence of Sewerage and 
Water Pollution on the Prevalence and Seventy of Diphthena (1888), 
Progress in the Study and Practice of Aledicine by Women (1891) 
The Paralysis of Diphthena (1891), Typhoid Fever m Infancy and 
Childhood (1892), Present Status of the Etiology of Whoopmg 
Cough and Its Treatment with Bromoform (1893) 

The present wnter was particularly interested in Earle’s view's on 
water pollution by sewerage and its influence on diphtheria Earle 
quoted another physician who was a strong believer in the specific 
cause of diphtheria, discounting the sewer gas theory and flatb 
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stating “no germs, no diphtheria ” Earle himself thought that there 
was such a mass of evidence m favor of the germ theory of diphtheria 
that behef in it was almost irresistible He concluded that sewers and 
sewer gas had nothing to do with the etiology of the disease It will 
be remembered that this paper was written in 1888 and the diphtheria 
organism had been discovered by Klebs and Loffier in 1883-84 

In his doctorate address before the Women’s Medical School Earle 
justified women in the study of medicine He championed their cause > 
and encouraged them to make a place for themselves in medical prac- 
tice 

Earle read a paper on typhoid fever in infancy before a meeting of 
the American Pediatric Society in 1892 At this time William Perry 
Northrup of New York maintained that m 2000 autopsies at the New 
York Infant Asylum he had never seen typhoid fever m an infant 
under two years This pronouncement of Northrup became a prevail- 
ing dogma at this time Earle contested this opinion by saying there was 
no reason why infants should not have typhoid fever, because the 
source of infection might be present not only in the milk and water 
which they drank but m the atmosphere which they breathed Earle 
reported a senes of twenty-one cases occurnng in the city of Chicago 
during the previous year and a half The youngest of his patients was 
5 months and 4 days old, the oldest were between It) and 15 At the 
time this paper was written the sewage from the city was still for 
the most part emptying into the lake, which constituted the city’s water 
supply Facilities for laboratory diagnosis were nonexistent Earle 
stated that he suspected the disease when the young patient suffered 
from headache, apathy, fever (most marked at night), gastrointestinal 
disturbances, enlarged spleen, and rose spots 

At the same meeting Christopher presented a paper in which he 
said he had encountered cases in infancy which seemed to justify the 
diagnosis of typhoid fever One notes today that this diagnosis may be 
confirmed by laboratory methods The strongest point in the clinical 
diagnosis of the early period was the discovery of the rose spots 

Abraham Jacobi, in participating m the discussion, said he had seen 
the disease in infants under two years and that the diagnosis in most 
cases was made by exclusion In 1892 it was not yet possible to re- 
cover the organisms from the blood, the urine and stools, the Widal 
test had not yet been discovered, and the significance of leukopenia 
had not been determined 

It is worthy of note that Charles Warrington Earle was not a 
pediatrician m the modem sense, though he was extremely interested 
in this branch of medicme Like most men of his period he was en- 
gaged m general practice, which included obstetrics and office gyne- 
cology, as well as internal medicine He represented the family physi- 
cian of the period 

Somewhat later, though still to be considered a pioneer, should be 
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mentioned the name of John hi Dodson (1859-1933) He first taught 
pediatries at Northu estem University Women’s Medical College from 
1894 to 1897 and was appointed professor of pediatrics at Rush Med- 
ical College in 1899 He was a man of sterling qualities He was keenly 
interested in the administrative department of medicine, for many 
years he \\a s Dean at Rush Medical College, where lie was a fnend 
and adviser of students. His inspiration, direction and friendship to- 
ward all can never be adequately described 
In- association with Richard E. Schmidt, architect, Dodson wrote a 
very thoughtful paper in the writer's “System of Pediatrics" on hos- 
pital building and management as related to infants and children 
Scanning these pages, one finds ground plans and specifications for 
many of the children’s hospitals which had been built at that time, 
and also numerous suggestions on hospital administration, hospital 
accounting, hospital equipment, construction of cubicles, wards and 
private rooms, heating, insulation and ventilation, indeed all of the 
details of building and management which the minds of the architect 
and medical man could reasonably conceive 

DEVELOPMENT OF HOSPITALS FOR CHILDREN 
With an increased interest in the study of the diseases of infants and 
children in this area, a necessity arose for the construction of chil- 
dren s hospitals and wards The first hospital of this kind was founded 
“ TZLJ 1865 and W3S known “ 1110 Chicago Hospital for Women 
u 44lls lnstltut i°n was later named in honor of its founder, 

the Mary Thompson Hospital, though it is now known again as the 
Women s and Children’s Hospital The first announcement of the 
hospital stated that it was to be devoted to the care of women and 
c iudren of the respectable poor It accommodated fourteen patients 
and wasmtended chiefly for the widows and orplians of the soldiers 
of the Civil War 

The Cook County Hospital, organized in 1847, occupied various 
quarters until the present site at Harrison and Wood Streets was 
ln . 18 ? 4 Children’s Ward, known as Ward 13, was estab- 
1S tkc hospital about 1885 The mam floor of the ward accom- 

mo ate the older children, while a sort of balcony or mezzanine floor 
u’as reserved f6r the infants This section was not particularly well 
a pte or their welfare or their hygienic care. The ventilation was 
poor, cross infections were a common occurrence and the manage- 
ment of the ward was strikingly defective No special precautions 
were taken to prevent house infections or for securing the proper 
milk supply, or for its preparation for infant use. The writer can 
personally bear witness to the fact that the infant mortality in this 
war was discouragingly high During the summer tune conditions in 
the intants department were particularly bad In many instances the 
little patients were adnutted m a condition which we designated as 
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marasmus associated with diarrhea. Most frequently a terminal pneu- 
monia ended the scene 

In the early years of Cook County Hospital the appointment of 
attending physicians to the institution was made on the basis of 
political preferment It is obvious that this method of selecting an 
attending staff was far from being an ideal system, to correct the 
political abuses involved, the State legislature in 1905 passed an enact- 
ment making it compulsory for all attending physicians seeking posi- 
tions on the staff to submit to a civil service examination The first 
pediatric staff was selected in conformity with this new law about 
1905 The members of the newly selected staff were William J. Butler , 
Frank S Churchill, Gottfried, Koehler and Isaac A Abt The interns 
served for about three weeks During this short period they did not 
learn much for themselves, nor were they of any great help to the 
sick infants 

The Children’s Memorial Hospital of Chicago was founded in 1884 
by Mrs Julia F Porter in memory of her son Originally it bore the 
name, “The Morns Porter Memorial Hospital for Children,” and it 
accommodated thirty patients In 1903 the hospital was rebuilt and 
reorganized, and the name was changed to “The Children’s Memonal 
Hospital ” Several pavilions have been erected since that date, and the 
hospital now has a capacity of 265 beds and a large outpatient depart- 
ment. It also accommodates private patients in the Martha Wilson 
Pavilion 

It has already been stated that Walter S Christopher was one of the 
early attending physicians to this hospital Somewhat later Samuel 
Walker , George Baxter and Frank Spooner Churchill were also attend- 
ing physicians 

Churchill wrote on a variety of clinical subjects, such as acute 
leukemia in early life and the wetnurse in hospital practice In the 
latter paper he recommended that a baby seriously ill should receive 
at least one-half breast milk throughout the period of the critical ill- 
ness In 1909 he made a report on the medical work of the Juvenile 
Court of Cook County He found the incidence of gonorrheal infec- 
tion among girls very high In 1898 he also reported on examinations 
of the urine of normal infants and children, he studied the amount 
secreted, specific gravity, urea, and presence of albumin and sugar, as 
well as chloride and phosphate He found the amount secreted small 
and the specific gravity high In 1912 he made 'serological tests for 
syphilis among the children at the institution He found thirty-eight 
positive reactions, with twenty-eight Wassermann and eighty-three 
Noguchi tests His percentage of positive reactions was very high, m 
the light of our modem investigations, and may have been due to 
errors in interpretation, or as Mathias Nicoll of New York said at the 
tame, to the Noguchi test being “too sensitive for clinical use ” 

Henry F Helmholz was attending physician and later medical 
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director of the Children’s Memorial Hospital till 1920 In association 
with Samuel Amberg he was actu c m the conduct of the Otto S A 
Sprague Memorial Institute Laboraton of the Children’s Memorial 
Hospital Helmholz collaborated with Amberg in studies on pyelitis 
and diseases of the gemto-unnarv system in infancy and childhood 
Joseph Brenncmaim succeeded Helmholz as chief of staff at the 
Children's Memorial Hospital Brennemann was intensely interested 
and absorbed in pediatries He w as \ cry popular with his colleagues 
and beloved and respected by his interns and students He had a 
redeem c and philosophic mode of thinking which showed itself in 
his spoken and in his written word. 

He wrote numerous papers and edited Brennemann’s “Practice of 
Pediatrics," w hich is a compendium contributed by numerous authors 
One of his early publications was entitled, "A Contribution to Our 
Knowledge of the Etiology and Nature of Hard Curds of Infant 
Stools" He referred to this paper, attempting anonymity, in a remi- 
niscent essay before the American Pediatric Society in 1938, saying in 
his modest sly way “From an obscure source, in the Middle West, 
came reports in 1911 and 1913 which demonstrated that even larger 
and Iiarder curds were formed when fat-free milk was fed instead of 
whole milk, that hard curds could be produced and made to disap- 
pear by alternating raw and boiled milk feedings in a susceptible baby, 
and that these curds grew’ larger in the stomach for around two hours, 
and harder and more impermeable the longer they existed anywhere.’ 

He contributed a paper on infant feeding to Abt’s Pediatrics and 
wrote, to mention only a few titles, on psychologic aspects of nutri- 
tion in childhood, the menace of psychiatry, the human side of the 
hospital, abdominal pain, incidence and significance of rheumatic 
nodules in chddrcn, and several papers in Brennemann’s system Bren- 
nemann died in July, 1944, aged 72 
The Durand Hospital for Acute Covmtwucable Diseases was erected 
in 1912, founded by Harold and Edith McCormick as a memorial to 
their son who died of scarlet fever Many important investigations 
tvere conducted on communicable diseases under the supervision of 
the members of the John McCormick Institute. Unfortunately, the 
Durand Hospital closed after the depression of 1930 
Ludwig Hektoen was the moving spirit of the scientific activities of 
the hospital George and Gladys Dick conducted most of their inves- 
tigations of scarlet fever here and George H Weaver was the clinical 
mainstay of the organization. Weaver wrote on scarlet fever in the 
writer's System of Pediatrics and the paper shows very careful con- 
sideration of the disease, based on keen observation, extensive experi- 
ence and fine clinical judgment Other active attending physicians at 
Durand were Alice Hamilton and George Ruedtger 
The Children’s Department of Michael Reese Hospital was organ- 
ized in 1890 as a small ward with twelve beds. Ernst Lackner and 
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Frank Cary were the first attending physicians In 1894 a building was 
erected on the property of the hospital, accommodating fifty children 
Lackner remained and the writer succeeded Cary 

The new Sarah Moms Children’s Pavilion , built across the street 
from the hospital m 1912, accommodates about 125 patients and also 
contains about twenty private rooms The writer was active in the 
organization of the Sarah Morris, was attending physician at Cook 
County Hospital, taught pediatrics at Rush Medical College, and 
headed the department at Northwestern, published a System of Pedi- 
atrics, edited the Yearbook of Pediatrics for over forty years, and 
wrote numerous clinical papers which will not be enumerated for fear 
of prolixity 

NOTABLE CONTRIBUTORS TO PEDIATRIC LITERATURE 

There have been many notable contributions to the pediatnc litera- 
ture from this area, indeed, they are too numerous to mention within 
the limits of the space allowed, but the writer can not forego refer- 
ence to the contributions of Oscar T Schultz , who was formerly 
pathologist at Michael Reese Hospital His papers written for the 
wnter’s System on the pathology of the lungs and the kidneys are 
outstanding, and present an extensive review of the subjects They 
merit the reading study of all who are interested in these subjects 
Schultz’s contribuGon on the tumors of childhood, also in the writer’s 
System, is a very significant presentation Perhaps nowhere else in 
medical literature will one find such an extensive and exhaustive re- 
view of the subject He presents a description of tumors of various 
organs and organ systems He considers neoplasms of every period of 
life from the newborn to adolescence The vast amount of literature 
consulted and cited represents the most diligent and careful research 
Indeed, one may say that Schultz’s presentation of tumors in child- 
hood is a classic in medical literature 

Another chapter in the wnter’s System which ments attention and 
commendation is on “Hygiene of the School Age” by Josephine E 
Young Dr Young at the time of writing this treatise was medical 
inspector of the Chicago Public Schools, school physician in the School 
of Education, University of Chicago, and assistant professor of neurol- 
ogy at Rush Medical College She discussed almost every conceivable 
point concerning hygiene of the school age She inquired into the 
problems of school ventilation, heating, lighting, sanitation, protection 
against infection, and all factors relating to school health and physical 
education She also discussed the education of parents, and her section 
on mental hygiene is a model of thoroughness and simplicity In this 
paper Dr Young made a notable contribution which will be regarded 
as outstanding by those who refer to it 

The writer also wishes to pay tribute to the contribution which 
Richard Herman Jaffe made to the students and practitioners of peck- 
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atncs in this area during the latter years of his life He died in 1937 
at the early age of 49 Jaffc was director of the laboratories of Cook 
Counts Hospital He was trained in the famous pathological school 
of Vienna and accumulated a vast experience and knowledge of his 
subject. Jaffc u as a gennl soul and a master m the art of teaching 

Maurice L Blatt, who was chief of staff of the pcdiatnc depart- 
ment of Cook County Hospital, and who i\ as a most efficient admin- 
istrator, used his influence with Dr Jaffc to gne a senes of patho- 
logical demonstrations on pcdiatnc material These conferences were 
held once a month throughout the school year Hi s collection and 
his presentation of the material Mere complete and excellent Each 
session was not only instrucm c but stimulating Nothing could have 
been of greater \aluc from an educational standpoint to practitioners 
and students ahke These demonstrations marked a memorable epoch 
in pediatric training in Chicago 

MODERN PROGRESS 

With the beginning of the tv, cntieth century pediatries was recog- 
nized as an established branch of medicine. Undergraduate instruction 
m medical schools has shown marked improvement in methods of 
teaching and presentation of subject, and planning of the curriculum 
If one pauses to compare the first pediatricians v ith those of later 
days, it is obvious that the earlier workers were bmited by lack of 
diagnostic resources, their studies and reports were altogether of a 
clinical nature and their therapy was empirical and in most cases 
useless 

Smee those early clinical days we have traveled a long distance 
biological chemistry has provided new methods and refined technics. 
Advances in physiology have helped to explain the energy metabolism 
in health and disease, and in comparatively recent times studies in im- 
munity and allergy' have not only been of theoretical but great prac- 
tical interest in the prevention of disease 

The development of bacteriology has been of the greatest importance 
in the recognition of diseases of bacterial origin. Earle and Christopher 
had difficulty in proving their diagnoses of typhoid fever because they 
had no technic of recovering the organisms from the blood or excreta 
of the body The places that vitamins and the x-ray have taken in 
modem medical thought are so well known that they require no dis- 
cussion at this point. 

But to one who has practiced medicine a number of decades and 
who projects himself backwards to the beginning of his medical 
career, the whole panorama seems to have moved so swiftly that one 
apparently is lost m the maze Medical theory reverses itself from 
period to period The humoral theory held sway for twenty centuries. 
It was the product of speculative thought and the phantasies of ab- 
stract philosophy In the middle of the eighteenth century when 
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Virchow postulated his theories of cellular pathology, the cell was all- 
important and humoral pathology was banished and tabooed It was 
at this time that clinical methods of examination came into their as- 
cendancy It was the practice of that day to think m terms of morbid 
anatomy and the relationship between disease and tissue changes 

Meanwhile, Cohnheim had discovered the nature of inflammation 
and diapedesis, shedding further light on medical as well as surgical 
problems In some ways succeeding discoveries altered the valid- 
ity of the cellular pathology of Virchow, but physicians were at that 
time, as they are now, thinking in terms of the relationship of morbid 
anatomy to disease processes At the same time, innovations in the 
knowledge of physiology and chemistry have changed considerably 
the medical man’s conception of disease processes 

Now humoral pathology has m a modem sense been revived, due 
to brilliant investigations in chemistry and physiology, and its rebirth 
has signalized medical progress m many directions Yet to us oldsters 
it is a strange language The neomedic is undoubtedly well trained in 
the structural changes of tissues and organs, yet he is intensively think- 
ing of disease in terms of changes m body fluids The young doctor 
and the old doctor, meeting as they do, no longer think or talk alike 
The elder still tries to make a diagnosis from a clinical examination, 
to compare the possible clinical findings with the pathological changes, 
and to defer the punctures and the tests of fluids, as well as the x-ray, 
for corroborative proof The younger man is quick to make the labo- 
ratory tests, to examine the fluids and the secretions, to tap here and 
there He thinks differently, perhaps more wisely, but it is difficult 
for the old man to understand him In discussing disease of an organ, 
for example the heart, he does not think so much of dilatation or 
degeneration or pathological adhesions, but he is more interested in 
the mechanism of oxidation of the cells and the respiration of muscles, 
the enzyme chemistry and the relationship between oxygen and lactic 
acid in muscular metabolism 

But progress takes this pathway New facts are sometimes difficult 
to learn, sometimes more difficult to employ rationally In any event, 
it seems to the writer that it is not well to forget the old and tested 
facts, while learning the new 

To return to our subject, pediatrics in the Chicago area has made 
vast strides smce the writer began to practice— m fact, so vast and so 
rapid has been its development that one is almost frightened by the 
amount of new data which have been accumulated and the new 
methods which are bemg practiced However, it should not be for- 
gotten that the early clinicians who laid the groundwork made the 
future of pediatrics possible 

The pediatricians m the Chicago area have done and are doing their 
part If the clinicians and investigators -in Chicago have contributed 
even m small part to the advancement of knowledge and to the safer 
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and more reliable methods of diagnosis and treatment, thc\ stall hate 
benefited in no small degree the health and liappmcss of our children 
The writer washes to achnott ledge die great debt tt lucli pediatries 
owes to the voungcr men tt ho hat c contributed so much to the det cl 
opment of pediatries in this area It is obtious that lie could not in 
justice mention them all bt name and git c them the credit they desert c 
He has therefore decided to onnt the names of all contemporary and 
active workers in this field Credit and acclaim for their labor tv ill be 
awarded b> the historian of the future 




SKIN CONDITIONS IN fH§ NEWBORN 
A H Parmelee, MD* 


Any physician whose duties arc concerned with the care of the 
newborn will frequently be faced with conditions of the skin about 
which he should be familiar in order to give proper adticc and treat- 
ment 

The skin of the newborn is exquisitely soft and vchcry at birth, 
it is likewise very tender This is understandable w hen y ou remember 
that up to the moment of his birth he has been living in a rentable 
water bath and nothing else has touched his shin until now' The nec- 
essary handling of the baby' at his birth and afterwards subjects this 
tender skin to traumatic insults of varying degree even in the best 
of hands and under the best of conditions The sheets, towels and 
clothing must be like sandpaper to his tender skin even though they 
seem soft and smooth to y ou These facts should always be kept in 
mind because it is due to them that the skin constitutes a real poten- 
tial hazard to the newborn. 

Within a few hours after birth there is usually a marked erythema 
of the enure skin surface giving it the so-called “boiled lobster” ap- 
pearance. Gradually during the next twenty-four hours the redness 
fades and gives way to a varying amount of desquamauon This may 
occur m fine flaky or branbke scales or in larger plaquebke scales 
which come off in large thin pieces as if the baby were “shedding his 
skin.” This is particularly the case on the trunk and is more notice- 
able in the skin folds and creases. In some cases the entire body is 
covered with dry scales even including the palms and soles 

IMPETIGO OF THE NEWBORN 

The skin condiuon which gives rise to most concern in the mater- 
nity nursery is the one generally spoken of as impetigo or pemphigus 
neonatorum. It results from an mfecuon of the skin and might better 
be called pyodermia or pustulosis neonatorum since the lesions are 
pustules and do not truly resemble impetigo as we know it in its occur- 
rence on older children and adults 

The organism usually found on culture is a staphylococcus although 
sometimes a streptococcus has also been isolated Whether or not 
these pyogenic organisms are actually' causative or are secondary in- 
vaders is still not proved Cultures made of material aspirated from 

From the Department of Pediatrics, Coot County Hospital. Chicago 
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isolated pustules are frequently sterile However that may be, it is 
qmte certain that the condition does at times become epidemic m a 
nursery and this constitutes strong evidence of its bacterial ongm 

The disease starts with the appearance of a few isolated superficial 
vesicles or blebs which soon become pustular The pustules rupture 
spontaneously often within a few hours and leave a red denuded base, 
but usually no crusts The lesions may appear on any part of the 
body, but are most often found in the diaper area, particularly m the 
groin and on the lower abdomen, and also in the folds of the neck 
and in the axilla There are seldom any constitutional symptoms 

The prognosis is almost invariably good, although some cases have 
been known to develop a fatal generalized sepsis presumably from the 
infection of the skin Also it is well to remember that cases of dermat- 
itis exfoliativa neonatorum (Ritter’s disease) which probably is an ex- 
treme form of impetigo neonatorum, are almost always found where 
impetigo has been epidemic 

The pathology is characteristically a superficial dermatitis produc- 
ing vesicles, blebs and pustules The reason for this reaction of the 
skin is largely a physiologic peculiarity of the skin of the newborn 
The epidermis is loosely attached to the dermis thus permitting epi- 
dermolysis to occur with greater ease than is the case in later life 
Thus an infection of the skin which in later childhood would cause 
furuncles and skin abscesses, will in the newborn produce superficial 
vesicles, blebs and pustules or even extensive epidermolysis with a 
denuding of very large areas 

The treatment is primarily prophylactic The skin must be protected 
from injury and from contamination with infectious organisms In 
recent years we have employed a technic suggested by Sanford’s ex- 
periments at the Presbyterian Hospital After the baby’s birth the face 
and scalp are gently cleansed of the gross blood and mucus to make 
him presentable but no other cleansing or bathing is done No baths 
of any sort are given during the entire time the infant is in the hos- 
pital except that mineral oil is used for cleansing the buttocks when 
the diaper is changed, and sometimes used m the folds of the neck, 
groin and axilla if evidences of irritation appear Since the institution 
of this technic seven years ago we have had only an occasional case 
of pustulosis and no epidemics m a yearly census of newborns that 
runs over five thousand 

The value of this nursery technic lies m the great reduction of the 
hazards of trauma to the skm due to the minimal amount of handling 
of the infant, and coincidentally the greatly reduced chance of bac- 
terial contamination 

Strict adherence to rules of asepsis m all nursery procedures is, of 
course, of greatest importance This applies not only to the nursing 
personnel but to the doctors as well The rules formulated for the 
nurserv must be strictly adhered to by all who enter the nursery or 
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who liandlc the infants for any purpose. Respirator)' infections, rnfec- 
nons on the hands or for that matter any illness on the part of a 
nurse, a nursciy maid, or a doctor should automatically exclude them 
from the nursery The attending staff of c\cry hospital with an ob 
stetneal department and a maternity nursery should appoint a chief 
of the department with full authority' to make rules for the conduct 
of the department and the power to enforce them If there is a pediat- 
rician on the staff he might be selected to establish the rules and out- 
line the technic for the nursery But whatever arrangement is made 
there should be full compliance by all members of the staff This has 
long been the practice in larger hospitals, but in many smaller hospi- 
tals the conduct of the maternity nursery is often quite haphazard 
In the efficient conduct of a nursery it is also of utmost importance 
that a head nurse be in charge who has had naming and experience 
m the care of the new bom, and that she have full authonty' over the 
nursing personnel in the nursery A serious handicap to the mainte- 
nance of strict asepsis in the nurscncs of the smaller hospitals is the 
practice of calling m relief nurses from other pans of the hospital at 
c «»“> Periods of the day When this is unavoidable as it conceiv- 
ably might be in some hospitals, great care should be taken that relief 
nurses be selected who are not working with infective patients 
Hie active treatment vanes with the clinical cxpencnce of the phy- 
sician. Certainly the infant should be isolated from the unaffected new'- 
oms It is the practice of most physicians to prescribe some antisepoc 
' v ~ 1 or ointment Since the last majonty' recover in a few days re- 
gardless of the treatment used there is no particular reason for engag- 
ln I> m a discussion of the relatn c merits of the vanous procedures 
P*™ S°tne of the more commonly prescribed are w'eak solutions of 
■chloride of mercury, potassium permanganate or sodium sulfathia- 
zolc as a wash. Gentian violet is used as a local application by some. 
Many presenbe a 2 or 3 per cent ammomated mercury' ointment, or a 
5 per cent sulfathiazole ointment or cream Irradiation with ultra- 
i lolct is said by some to hat e value There are physicians who advo- 
cate breaking open the individual vesicles and pustules as they appear 
and applying 50 per cent alcohol or some other antiseptic to the de- 
nuded underly'ing skin In my opinion this is an unnecessary' and even 
meddlesome procedure and it can be dangerous 
Congenital Pustules —While on the subject of impengo it should be 
mentioned that now and then infants are born with isolated pustules 
here and there on vanous parts of the body We see about six or eight 
such cases a year here at Cook County HospitaL Seldom do any new 
pustules develop later on these infants After a few days the ongmal 
pustule or pustules will disappear and that is the end of it. On several 
occasions we have aspirated the contents of one of these pnstules and 
m every one of our cases thus studied the cultures have been sterile. 
However, Reed has reported finding hemolytic streptococci in a case 
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that he studied The etiology of these lesions is not clear They cer- 
tainly are not usually infectious, and may be due to some nonbacterial 
irritant. 


TOXIC ERYTHEMA OF THE NEWBORN 

There is a very common and entirely benign skin condition known 
as toxic erythema It is characterized by the appearance of small iso- 
lated areas of erythema varying in diameter from a few millimeters to 
1 or 2 centimeters In the center of the erythematous patch there is 
a small whitish or yellowish-white wheal slightly raised from the sur- 
face of the skin The whole lesion so closely resembles a flea bite that 
we in the nursery m this hospital always speak of the condition as 
“flea-bite dermatitis ” The lesions may be very few in number or 
quite numerous and sometimes are closely packed together in a given 
area They may appear on any part of the body, but are more com- 
monly seen in the diaper area and on the back The earliest lesions 
will often make their appearance before the end of the first twenty- 
four hours The individual lesions disappear after a few hours but new 
ones show up in successive crops for several days, in some instances 
even up to the time the infant leaves the hospital at seven to ten days 

These infants show no signs of illness and their progress is like that 
of any other infant. No treatment is necessary 

The etiology is not clear Since the lesions are urticarial in appear- 
ance it has been suggested that they are allergic manifestations, per- 
haps due to a reagin absorbed from the digestive tract, but no proof 
of this theory is at hand It has also been suggested that the condition 
is one of the “pregnancy reactions,” that is, due to some hormone 
transferred to the infant through the placenta or later given directly 
in the breast milk Trauma to the skin is quite likely a factor since 
the distribution of the lesions corresponds to the areas of the skin sur- 
face where pressure and irritation are most marked, as for example 
the diaper area, the back, the shoulders and similar areas 

SCLERODERMA (TRAUMATIC SUBCUTANEOUS FAT NECROSIS) 

Quite often we see conditions due to pathologic changes in the sub- 
cutaneous fat. The most common of these has been known as sclero- 
derma of the newborn, but in recent years is described under the more 
accurate name of traumatic subcutaneous fat necrosis It is character- 
ized by the occurrence of isolated areas of induration of the skm vary- 
ing in size from as small as a dime to as large as the palm of your hand 
or even larger It has a woody hardness with sharply defined margins 
and when palpated feels like a button that can be grasped at the edges 
with the fingers and moved back and forth It is not attached firmly 
to the deeper tissues and the surrounding skm feels normal to the 
touch The overlying skm seems firmly attached to the indurated 
mass and is smooth, it may have a normal color but more often has a 
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slightly reddened and sometimes a purplish hue. The infant usuallv 
shows no sign of discomfort w hen the lesion is palpated, but at times 
there docs seem to be some tenderness. There arc, as a rule, no con- 
stitutional symptoms 

The most frequent sites arc the cheeks and the neck These are the 
results of trauma from forceps blades Other rather common sites arc 
the back, especially the upper part between the shoulder blades, the 
upper arms, the front of the chest, and the thighs These arc all areas 
"here trauma can and docs occur in the handling of the infant at 
birth, just in the usual necessary manipulations and in such procedures 
as resuscitation. 

The clinical course is a benign one with no symptoms and the le- 
sions disappear spontaneously after a few weeks or at most two or 
three months. In some instances, however, the necrotic fat becomes 
liquefied and a fluctuant swelling results which may cither subside 
spontaneously' or rupture through the skin arid discharge a light yel- 
low fluid muted with flecks of debris of decomposed fat Healing takes 
place without incident but usually rather slowly 

There have been a few instances in which an infection of the 
affected tissue has occurred The picture then is that of an extensile 
cellulitis, the skin is red and hot and the inflammation spreads rapidly 
over a wide area. There arc marked constitutional sy'mptoms with high 
fever and general prostration. Areas of fluctuation appear within a 
short time and when they are incised a large amount of purulent 
material is evacuated together with much fatty debris The clinical 
course m these cases is a stormy one but by' no means hopeless, espe- 
cially now that we have such drugs as the sulfonamides and pemcilbn 
available. I have personally seen three such cases with involvement of 
extensive areas over the back in two, and over the back, lower abdo- 
men and the thighs m the third All three patients recovered and only 
the third one was lucky enough to get any specific treatment. This 
Patient received both sulfadiazine and penicillin The astounding thing 
m these cases was that the process remained localized to the subcu- 
taneous fat. The underlying fascia covering the muscles was not af- 
fected nor was the overlying skin except where incisions had been 
made or where spontaneous rupture with evacuation of pus had taken 
place. After the purulent and decomposed and liquefied fat had been 
evacuated there was a huge canopy of loose skin entirely unattached 
to the muscle and fascia which formed a roof over the abscess cavity 
A probe could be freely moved in this cavity through an arc of 6 or 
8 inches The roof or canopy of loose skin remained healthy and sub- 
sequently became firmly attached and retained a normal appearance 
We have never seen this phenomenon in any other age group and 
believe its occurrence is only possible because of characteristics of 
the physiology of the subcutaneous fat peculiar to the newborn 
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MISCELLANEOUS CONDITIONS 

Sclerema Neonatorum —Sclerema of the newborn is an entirely differ- 
ent condition from what we have just described although its occur- 
rence is probably also due to peculiarities of the physiology and chem- 
istry of the subcutaneous fat of the newborn 

It occurs almost exclusively in premature or congenitally weak in- 
fants and is characterized by a woody hardness of the skin over the 
entire body There is usually great general debility with very low 
body temperature There is no known treatment and death occurs m 
a few days 

Scleredema Neonatorum —A condition in which there is also a quite 
marked hardness of the skin which however has a fairly good prog- 
nosis is known as generalized scleredema In this disturbance the skin 
is definitely full and swollen and while it is very firm, pitting of the 
skin is possible The body temperature is not subnormal and the infant 
does not appear especially sick The condition is usually seen in pre- 
mature infants but also at times in the full term The prognosis is 
generally good but depends upon the general state of the infant in 
other respects 

Here again the etiology rests on physiologic and chemical condi- 
tions peculiar to the newborn, this time m regard to his water econ- 
omy and acid-base equilibrium It is characteristic of the newborn 
that he is hydrolabile, he retains fluids in his tissues easily, and he also 
may give them up easily 

Local Areas of Edema —Local areas of edema occur quite commonly 
m the newborn The usual sites are over the pubic area, the dorsum 
of the feet and sometimes the dorsum of the hands as well, and the 
lower legs A pitting edema over the mons veneris or the dorsum of 
the feet is in fact quite common m otherwise healthy full term in- 
fants The condition may persist for days It has no clinical significance 
and disappears spontaneously and no treatment is necessary 

Mongolian Spots — Quite frequently m white babies and almost uni- 
versally in Negroes and in Mongolian babies we see Mongolian spots 
These are areas of bluish gray or slate colored pigmentation of vari- 
able size most frequently found over the sacrogluteal area They may, 
however, be scattered over other parts of the body, for example, over 
the deltoid area, on the ankles or on the wrists, over the dorsum of 
the hands or of the feet, sometimes the entire dorsum of the trunk is 
covered I have never seen them on the ventral surface of the trunk 
except in the pectoral area a few times, nor have I seen them on the 
inner aspect of the thighs These so-called Mongolian spots or “blue 
birth spots” are due to the presence of specific large pigment cells in 
the middle and deep layers of the conum The spots tend to disap- 
pear in the course of turn or three years, that is, they disappear from 
view because the overlying epidermal pigment gradually obscures 
hem Their occurrence is an atavistic phenomenon When they ap- 
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pear m a Caucasian bib) it is usually the result of an admixture of 
Mongolian blood somewhere back in the anccstrv It is, for example, 
quite commonl) obsened m eastern Europe (Hungir), Poland, Aus- 
tria, Jugoslavia) while in western Europe it is seldom seen It is quite 
comntonl) seen in the American Indians and m the Mexican Indians 

Congonlfal Skin Dofeefs — Congenital skin dcfccts'occur much more 
frequentl) on the scalp than anywhere else but mix occur- on rare 
occasions on almost nn\ part of the bod\ The characteristic exam- 
ples are the dime to nickel sized, wart)' or smooth hairless spots on 
the vertex near or at the w horl of the hur Thc\ ire said to be due 
to arnniotic adhesions and pcrliaps the) arc, but we luxe no positive 
proof for this belief The defect is not alwivs limited to the skin, it 
may affect deeper tissues 

Telangiectatic Nevus (Nevus Hammeus) — In conclusion 1 would like 
to discuss brief!) the most common of all birthmarks, the so-cillcd 
“stork bite” Tins is a superficial vascular nevus, found very com- 
monly at the nape of the neck often extending shghtlv into the hairv 
scalp Other favorite sites are the forehead, paracularlv over the 
glabella, the upper eyelids, the wings of the nose and the upper bp 
The) are significant onl) because they w orr) the pirenrs since the) 
tend to detract from the child’s beaut) when on the face. The par- 
ents can, however, be reassured in this regard since these nevi tend 
to fade out and usually disappear before the end of the first year 




RHEUMATIC FEVER, DIAGNOSTIC CRITERIA, AND 
RHEUMATIC HEART DISEASE 


H WllLIAM r 1 CHAMMTR, MD, I A CP * 

In presenting these patients I wish to bnng out the nature of rheu- 
matic fever in childhood, to consider the findings ncccssan for the 
establishment of a definite diagnosis and to discuss rheumatic heart 
disease, 

CASE I 

The first patient u a bo> six >cars of age, who was brought to the Clinic ten 
day* ago because of tiredness lack of appetite low grade fever recurrent nose- 
bleeds, and frequent pains m the arms, legs and abdomen The mother stated 
that the bo> had been in good health until six months ago Dunng the past 
winter he had had recurrent colds and set ere tonsillitis with swelling of the 
lymph glands of the neck on two occasions 



Fig 1 —Electrocardiogram in Case 1, showing prolonged P R interval, 032 see 
ondt and diphasic T wave in Lead 111 


Physical examination revealed a fretful blond blue-e>ed boy not acutely 
*11 * e r face. General nutrition was below par 

v and the flesh w flabby The tonsils were hypertrophic and injected, 

3 strands of lymphoid tissue were seen m the posterior pharynx. The pos- 
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tenor cervical chain of glands were numerous and enlarged The antenor cervical 
glands were only moderately enlarged Tenderness along the sternocleidomastoid 
muscle was present The mucous membrane of the antenor nasal septum was 
congested and on the nght side a bloody crust was present, giving evidence of 
recent hemorrhage Heart action was regular but rapid, there was no enlarge- 
ment and no murmurs were heard This boy is the third child in a family of 
five children, an older sister had chorea three years ago The father has rheu- 
matic heart disease, the mother is well An aunt on the mother’s side died of 
“heart trouble” The patient was admitted five days ago to the hospital for 
further study and observation 

His temperature on entrance was 101° F (rectal) Subjective symptoms simi- 
lar to those I have already mentioned were present, with the additional com- 
plaint of localized pain in the nght knee, left ankle and precordial distress 
Laboratory findings obtained in the last few days show red cells 4,200,003, white 
cells 12,600, hemoglobin 13 gm, 72 per cent polymorphonuclears, 26 per cent 
lymphocytes, 1 per cent eosinophils, 1 per cent monocytes The urine was clear, 
specific gravity 1 022, there was no albumin or sugar present and the microscopic 
examination was negative Erythrocyte sedimentation rate was 40 mm m one 
hour (Landau) Electrocardiogram (Fig 1) showed prolonged P-R interval, 0 32 
seconds, and diphasic T wave m Lead III The tuberculin skin test was negative 
Agglutination tests for the typhoid group and undulant fever were negative 

Diagnostic Criteria —As you will notice, the right knee joint and left 
ankle are tender but not swollen nor red or hot to touch The apex 
beat is in the fourth interspace midclavicular line There is no cardiac 
enlargement The rhythm is regular, the first heart tone at the apex is 
loud and rumbling but no murmurs are heard The chmcal diagnosis 
upon admittance to the hospital was focal infection and suspected 
rheumatic fever The diagnosis today is active rheumatic fever, mild 
polyarthritis, and rheumatic carditis Are we justified m making this 
diagnosis 3 

We notice in the history the presence of rheumatic infection in the 
father and the older sister, and that one aunt died of “heart trouble " 
Rheumatic fever has a marked familial tendency and it is held by some 
that this tendency is definitely a hereditary phenomenon following the 
mendehan law This hereditary predisposition to the disease, although 
modified by other factors, such as geographical location, nutritional 
state, and changes in environment, may make it possible to predict the 
occurrence of rheumatic fever The presence of rheumatic fever m 
the family certainly should put us on our guard and as we watch these 
children we should constantly be on the lookout for the early signs 
and characteristic manifestations of this disease 

Rheumatic fever is essentially a childhood disease, and it is in the child 
that the disease presents its greatest variety of symptoms and manifesta- 
tions The highest incidence of onset is found between the fifth and 
ninth year Occasionally m the older child as well as m the adult the 
onset is sudden, preceded by an attack of tonsillitis or respiratory in- 
fection, followed by severe pain, swelling and tenderness m one or 
more joints, associated with high temperature and marked constitu- 
„tional symptoms In many of these cases, hoxvever, what is regarded 
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as die onset of the disease is in realm an exacerbation occurring in a 
previously infected rheumatic individual 
The vast tnajortt y of cases of this disease have an insidious onset 
The typical sequence of events is well demonstrated in the history 
and findings of our patient, ic tiredness, loss of appetite, irritability, 
distinctive pallor of the face, vague mild aching pains in the limbs 
and joints, accompanied by low grade fever and increased pulse rate. 
These findings arc all due to toxemia and mav either singly or com- 
bined be present in any tone state, and do not permit us to go an) 
further dun the diagnosis of focal infection, toxic state, and suspected 
rheumatic fever The additional svmptoms of cpistaxis, tenderness in 
several joints, precordial distress, together with increased sedimenta- 
tion rate, moderate leukocytosis, and myocardial involvement, as evi- 
denced by the electrocardiogram, definitely establish the diagnosis of 
active rheumatic fever, mild polyarthritis, and rheumatic carditis 
Many of the symptoms and findings may be produced, as previously 
pointed out, by other conditions Childhood tuberculosis may be 
eliminated by tuberculin tests and x-ray studies of the chest, leukemias, 
severe anemia and mononucleosis differentiated by' morphological 
blood studies, and other subacute and chronic infections ruled out by 
the employment of specific agglutination tests 
The vague fleeting pains of rheumatic fever, so called “growing 
Patns,” usually occur after rest and on attempt at motion They are 
relieved by' heat and the administration of salicylates However, one 
should keep in mind that similar pain mav be associated with other 
infections or postural defects It often becomes necessary to differen- 
tiate the abdominal pain from acute appendicitis This is a rather diffi- 
cult task at times A careful history revealing some rheumatic mani- 
festations, the occurrence of the pain over a long period of time, 
together with an increased sedimentation rate enables one to make a 
diagnosis of “rheumatic abdomen," and save the patient the risk of 
surgery 

Polyarthritis is not a common manifestation of rheumatic fever in 
children. When it occurs the most common sites are the knees, ankles 
and wrists, and it is usually rather mild in comparison to that seen in 
adults The differentiation from acute poliomyelitis may be difficult, 
Particularly during epidemics of the latter disease In its severe form 
one should rule out the presence of osteomyelitis, septic arthritis, leu- 
kemia, purpura rheumatica and undulant fever 
Chorea is generally accepted as a definite manifestation of rheumatic 
‘' vcr The onset of this disease is very insidious and mild types may 
often be overlooked We should realize that even mdd attacks of 
chorea may be associated with severe rheumatic heart disease 

Subcutaneous nodules, most commonly found along tendons of the 
back of the hands, elbows, knees, spme and occipital region denote 
active rheumatic process These nodules occur in groups and are usu- 
a Uy not tender or painful 
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The major manifestations of rheumatic fever are polyarthritis, 
chorea, subcutaneous nodules and carditis Among the minor manifes- 
tations we include fever, “growing pains,” abdominal pains, epistaxis, 
erythema marginatum and increased sedimentation rate The presence 
of rheumatic fever in the family strongly suggests the possibility of 
tins disease in the piogeny The presence of ?nmor rheumatic mani- 
festations in the child, together with one or more major manifesta- 
tions, makes the diagnosis of rheumatic fever quite certain The dis- 
ease in its inactive state may be recognized by the finding of valvular 
damage and associated cardiac murmurs or the presence of manifest 
chorea 

CASE II 

Our second patient is a girl ten years of age, who was admitted to the La 
Rabida-Jackson Park Sanitarium five months ago Her past history reveals the 
onset of rheumatic fever at the age of eight years, evidenced by minor mani- 
festations and mild polyarthritis After three months’ rest in bed she apparently 
had recovered from her active rheumatic fever and was allowed to attend school 
In the spring of 1944 she developed chorea of moderate severity necessitating 
bed rest for six weeks During the summer she was apparendy well, although 
rather nervous and failed to gain in weight. At the time of returning to school 
m the fall she was found to have a systolic murmur at the apex transmitted to 
the scapular region, increased second pulmonic sound, and slight cardiac enlarge- 
ment. The work in school soon became too difficult, the child, appearing hsdess 
and tired, would often refuse to attend school and preferred to rest in bed She 
was admitted to the Sanitarium in January 1945 because of weakness, poor ap- 
petite, loss of weight, rapid pulse, and afternoon temperature of 101° F (rectal) 
(Fig 2) 

Physical examination revealed a pale, tired girl The flesh was soft, the skin 
moist and clammy The throat appeared normal, cervical glands not enlarged, 
lungs resonant and clear throughout The apex beat, diffuse and rapid, was lo- 
cated in the fifth interspace outside the midclavicular hne and there was a slight 
cardiac enlargement to the right. A prolonged, high pitched, loud systolic mur- 
mur was heard at the apex, masking the first heart sound, and an increased sec- 
ond pulmonic sound Orthodiagraphic tracing confirmed the cardiac enlargement, 
and showed a prominent left auricle The electrocardiogram, blood findings, and 
urinalysis were essentially normal Erythrocyte sedimentation rate was 32 mm in 
one hour (Landau) 

The patient was given the usual sanitarium care, i e n absolute bed rest, acetyl- 
sahcylic acid, grams 15, with phenobarbital, grain % three times daily, and offered 
a standard high protein, high vitamin diet. After three weeks her appetite im- 
proved and she began to gam m weight. Color returned to her face, she became 
cheerful and happy The sedimentation rate decreased and reached normal values 
in about six weeks after her admittance The heart decreased in size as shown by 
repeated orthodiagraphic tracings The apex beat became more limited in area, 
the systolic murmur at the apex less loud and shorter, the first heart sound more 
audible and distinct Her progress up to six weeks ago was very good and en- 
couraging However, m the middle of April she developed a pharyngitis with a 
temperature of 102° F lasting three days, followed by loss of appetite The sedi- 
mentation rate, which had remained normal since the latter part of February and 
throughout her acute illness, became elevated three weeks following the acute 
attack of pharyngitis, and has ranged between 24 and 40 mm until four days ago 
when it dropped sharply to a low point of 5 mm The sleepmg pulse rate, pre- 
wously 10 to 15 beats below the waking rate, began at the onset of the increased 
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sedimentation rate to approximate the waking rate In the last few days the sleep 
Ing pulse rate has exceeded the pulse rate present while the patient Is awake 



Fig 2 -Ginical findings and course in Case II 


Diagnostic Criteria —As ) ou see this patient here this morning you 
ill notice that she is pale and has a tired, w omed look on her face 
icr voice is weak and she seems short of breath The main subjective 
symptoms are \\ cakncss, prccordnl distress and nausea Her heart 
findings arc the same as prcvioush observed Howcicr, v\e find at this 
tenderness in the epigastrium and enlargement of the liver to 
*'0 fingerbrendths below the costal margin ITom these findmgs and 
me sudden marked drop in the sedimentation rate, we are able to 
Bgnose beginning cardiac failure May I again point out that we are 
unable to elicit any further findmgs in the heart or anv sign of pas- 
sive congestion in the lungs. 

Considering this case in retrospect, it becomes evident that this 
patient s heart was involved from the very beginning of her rheu- 
matac fever, that the insult to her heart is primarily that of myocardial 
damage, and only secondarily that of endocardial changes The myo- 
dardial changes which are by far the more serious are directly asso- 
rted with the length, seventy and recurrences of the rheumatic 
process. It is evident that in the rheumatic child we are dealing wit 
an active systemic infection We are concerned with the effect of this 
m ection upon the connective collagenous tissues throughout t c o ) 
an ^ecnally within the myocardium Valvular changes may c 
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place in due time, produced by proliferative and scarring lesions of 
the endocardium covering the leaflets, but they are only of secondary 
importance The presence or absence of murmurs per se is of little 
diagnostic or prognostic significance 

The correct determination of the activity of the infection is of 
paramount importance m order to treat these patients adequately, to 
know when they may be given ambulatory activities and to evaluate 
their progress and their prognosis Aside from clinical improvement, 
the subsidence of fever, the return of the blood picture to normal, 
and normal relation between waking pulse rate and sleeping pulse 
rate, we have found the erythrocyte sedimentation rate to be in most 
cases a reliable test for the determination of the activity of the rheu- 
matic infection. In all cases of rheumatic fever the sedimentation test 
should be employed routinely, repeated at weekly or biweekly in- 
tervals By this we may follow the progress of the disease, detect 
exacerbations early, even before clinical findings are evident, and as 
in this case determine beginning cardiac failure It has been our ex- 
perience that cardiac failure almost always occurs at the height of the 
infection, rarely if ever, as in adults, from myocardial strain imposed 
upon the heart from valvular lesions or general bodily exertion The 
paradoxical drop m the sedimentation rate at the mception of cardiac 
failure has not as yet been satisfactorily explained It is of interest 
that the enlargement of the liver occurs simultaneously with this drop 
in the sedimentation rate and prior to any other signs of increased 
venous pressure or cardiac changes Clinically the enlargement of the 
liver and the presence of tenderness in the epigastrium are of greatest 
importance and serve advurably as a guide in estimating the functional 
state of the heart 

TREATMENT 

The treatment and successful management of the rheumatic child 
depends on a thorough understanding of the nature of the disease on 
the part of the physician and continued education of the public The 
recognition of the insidious onset of rheumatic fever and its variable 
clinical manifestations will insure early attention and diagnosis A 
general understanding of the chromcity and tendency to recurrence 
of the disease will promote careful medical supervision and thorough 
periodical physical examinations over a long period of time which is 
most essential m order to achieve success in the fight against this com- 
mon crippling disease of childhood 

Prophylactic Treatment— The various predisposing factors met with 
m the etiology of rheumatic fever suggest many measures to be con- 
sidered in the prophylaxis of this infection Adequate clothing, avoid- 
ance of chilling and exposure to dampness and cold are of great impor- 
tance A well-balanced daily routine m regard to play, work and rest, 
“regularity of meals is very essential Unfortunately children of pre- 
age are often allowed to dispense with the afternoon rest, many 
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arc sent to the kindergarten in the afternoon and arc occupied with 
additional work, such as music lessons and dancing Recreation of i 
negative form, such as movies and radio programs, arc allowed to 
occup) an excessive portion of the child s dailv life 
Children with historv of rheumatic fever in the family should be 
given particular attention Common colds, pharyngeal infections, ton 
stlhtis and childhood diseases, as xve well know, often initiate rheu- 
matic infection Convalescence from these diseases should be pro- 
longed bey ond the time usually allow cd and w c should be on the alert 
for the appearance of early signs and manifestations of acute rheu- 
matic fever 

The overactivc nervous child, a rather common clinical entity, who 
docs not respond to the ordinarv management of rest and rounne is 
often found to have a chronic infection of the upper respiratory tract 
Such conditions as repeated colds, otitis media and tonsillitis, I think 
should be given particular attention 
The removal of chronically diseased tonsils and adenoids is not in 
itself a means of preventing rheumatic infection 1 think that there 
we times when the removal of tonsils and adenoids mav be harmful 
and even disastrous to the cluld However, if the child presents no 
systemic infection, during the favorable season of the v car— that is, 
early summer— dcfmitelv diseased tonsils and adenoids should be re- 
moved from standpoint of general health and of relieving the child of 
this burden 

We are accustomed to regard a normal gam in w'eight as being an 
indication of optimum health, therefore we should give particular 
Mention to the child who is not making the usual increase in growth 
and weight. Being undernourished increases the hazards of the child 
in regard to acute rheumatic infection. 

Since a cold and damp climate frequently plays a prominent role in 
the predisposing etiology, it may be advisable to remove certain types 
°f children to a warmer climate in order to save them from acquiring 
this disease. 

Treatment During the Active Stage —Treatment of rheumatic fever 
maug the active stage consists mainly of bed rest, attennon to nutn- 
•ron and relief of symptoms. Rest and relaxation are necessary to re- 
duce metabolic expenditure and to promote the development of the 
natural defense mechanism Merely keeping the child in bed, oft cn 
under duress, is not mducive of rest and relaxation. The child as well 
t *' e family should be informed of what we are trying to accom- 
P *sh, the program well explained and accepted both by the patient 
and those who are to attend and care for the child 

A general diet, moderately low in carbohydrate, with the addition 
0 vitamin D in the form of cod liver oil, will suffice. Of late a great 
number of vitamins have been suggested but I think w e can trut 
sav that a well balanced diet has proved quite satisfactory A 
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place in due time, produced by proliferative and scarring lesions of 
the endocardium covering the leaflets, but they are only of secondary 
importance The presence or absence of murmurs per se is of little 
diagnostic or prognostic significance 

The correct determination of the activity of the infection is of 
paramount importance in order to treat these patients adequately, to 
know when they may be given ambulatory activities and to evaluate 
their progress and their prognosis Aside from clinical improvement, 
the subsidence of fever, the return of the blood picture to normal, 
and normal relation between waking pulse rate and sleeping pulse 
rate, we have found the erythrocyte sedimentation rate to be in most 
cases a reliable test for the determination of the activity of the rheu- 
matic infection. In all cases of rheumatic fever the sedimentation test 
should be employed routinely, repeated at weekly or biweekly in- 
tervals By this we may follow the progress of the disease, detect 
exacerbations early, even before clinical findings are evident, and as 
in this case determine beginning cardiac failure It has been our ex- 
perience that cardiac failure almost always occurs at the height of the 
infection, rarely if ever, as in adults, from myocardial strain imposed 
upon the heart from valvular lesions or general bodily exertion The 
paradoxical drop m the sedimentation rate at the inception of cardiac 
failure has not as yet been satisfactorily explained It is of interest 
that the enlargement of the liver occurs simultaneously with this drop 
in the sedimentation rate and prior to any other signs of increased 
venous pressure or cardiac changes Clinically the enlargement of the 
liver and the presence of tenderness m the epigastrium are of greatest 
importance and serve admirably as a guide in estimating the functional 
state of the heart 

TREATMENT 

The treatment and successful management of the rheumatic child 
depends on a thorough understanding of the nature of the disease on 
the part of the physician and continued education of the public The 
recognition of the insidious onset of rheumatic fever and its variable 
clinical manifestations will insure early attention and diagnosis A 
general understanding of the chromcity and tendency to recurrence 
of the disease will promote careful medical supervision and thorough 
periodical physical examinations over a long period of time which is 
most essential in order to achieve success in the fight against this com- 
mon crippling disease of childhood 

Prophylactic Treatment —The various predisposing factors met with 
m the etiology of rheumatic fever suggest many measures to be con- 
sidered in the prophylaxis of this infection Adequate clothing, avoid- 
ance of chilling and exposure to dampness and cold are of great impor- 
tance A well-balanced daily routine in regard to play, work and rest, 
and regularity of meals is very essential Unfortunately children of pre- 
school age are often allowed to dispense with the afternoon rest, many 
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are sent to the kindergarten in the afternoon and arc occupied with 
addmonal work, such as music lessons and dancing Recreation of a 
negative form, such as movies and radio programs, arc allowed to 
occup) an excessive portion of the child s dad) life 
Children with luston of rheumatic fc\ cr in the family should be 
gnen particular attention Common colds, phar>ngcal infections, ton- 
sillitis and childhood diseases, as we well know, often initiate rheu- 
matic infection Com alcsccnce from these diseases should be pro- 
longed bc)ond the time usuall) allowed and we should be on the alert 
for the appearance of carl) signs and manifestations of acute rheu- 
matic fever 

The ovcractivc nervous child, a rather common clinical entity, who 
docs not respond to the ordinary management of rest and rouanc, is 
often found to hav c a chronic infection of the upper respiratory tract 
Such conditions as repeated colds, oatis media and tonsillitis, I think 
should be given particular attention 
The removal of chronicall) diseased tonsils and adenoids is not in 
itself a means of preventing rheumatic infection I think that there 
are times when the removal of tonsils and adenoids mav be harmful 
and even disastrous to the child However, if the chdd presents no 
svstcmic infection, during the favorable season of the vear— that is, 
carl) summer— definitclv diseased tonsils and adenoids should be re- 
mov cd from standpoint of general health and of relieving the child of 
this burden 

AVe arc accustomed to regard a normal gam m weight as being an 
indication of optimum health, therefore we should give particular 
attention to the child w r ho is not making the usual increase in growth 
and weight. Being undernourished increases the hazards of the child 
m regard to acute rheumatic infection 
Since a cold and damp climate frequently plays a p r ominent role in 
the predisposing etiology, it may be advisable to remov e certain t) pes 
°f children to a warmer climate in order to save them from acquiring 
this disease 

Treatment During the Active Stage —Treatment of rheumaoc fever 
during the active stage consists mainly of bed rest, attention to nutn 
Don and relief of symptoms Rest and relaxation are necessary to re- 
duce metabolic expenditure and to promote the development of the 
natural defense mechanism Merely keeping the child in bed, often 
under duress, is not inducive of rest and relaxation The chdd as w r ell 
95 the family should be informed of what we are trying to accom- 
plish, the program well explained and accepted both by the paDent 
and those who are to attend and care for the child 
A general diet, moderately low in carbohydrate, with the addition 
of vitamin D in the form of cod liver oil, wall suffice. Of late a great 
number of vitamins have been suggested but 1 think w r e can troth 
fully sav that a well balanced diet has proved quite satisfactory A 
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high carbohydrate diet tends to induce sudden increase in weight but 
not the type of growth that is indicative of resistance 

Salicylates in some form or other are most commonly employed 
They have a very definite beneficial effect on fever, muscle and joint 
pains and seem to have a direct action upon the exudative phase of 
the pathological process However, we cannot ascribe any specific 
action to this drug Moderate dosage, such as 10 to 20 grains three 
times daily, dependmg upon the severity of the disease and the age of 
the child, is to be preferred Salicylate poisoning although rather rare 
should be watched for Chemotherapy has given universally disap- 
pointing results and we may state that sulfonamides are distinctly 
contraindicated during the active stage of the disease 

The treatment of chorea has undergone many variations Fowler’s 
solution so popular years ago has been entirely discarded Nirvanol 
with its toxic reactions likewise has been discontinued as well as fever 
therapy, due to the fact that the treatment in most instances is more 
severe to the patient than the disease itself Bodily as well as mental 
rest with the use of sedatives, such as phenobarbital, bromides and 
chloral hydrate, has proved to give the best results We have found 
warm baths or warm packs given twice daily to be very beneficial 
The inducement of purposeful movements, such as attempts by the 
patient to feed himself, to handle objects and to walk around the bed, 
has shortened the period of incoordination and muscular weakness 

Treatment of Acute Rheumatic Heart Disease (Carditis) —The treatment 
of acute rheumatic carditis is essentially the same as that of the acute 
stage of rheumatic fever As previously pointed out, heart failure in 
children differs from that in adults in that the infection is the prin- 
cipal cause rather than mechanical stress and strain In other words, 
cardiac failure or decompensation always occurs at the height of the 
infection Right sided failure with dyspnea is the common type We 
rarely see generalized edema 

Absolute bed rest is imperative but we should allow the patient to 
assume whatever position he finds most comfortable He should be 
handled cheerfully, allaying his fears with reassurance Salicylates 
should be administered if tolerated, together with sedatives, even 
codeine and morphine, if deemed necessary In cases without demon- 
strable edema the use of diuretics , such as salyrgan, 0 5 to 1 cc intra- 
venously ever}'' three days, or theocalcin, 7% grains twice or three 
times daily, often prove to be very effective We have had very dis- 
appointing results with the use of digitalis and feel that in some in- 
stances the administration of this drug has shortened the patient’s life 
The intravenous injection of a 20 per cent glucose solution is an ex- 
cellent supportive treatment 

Convalescent Care —When the patient is free of pain and has re- 
covered from the acute stage of the disease, and begins his convales- 
cence we are confronted with the most difficult part of the manage- 
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ment Although the convalescent circ may take months, wc should 
assure the patient that the restrictions ncccssnrv arc only temporary 
With gradual increase in activities and provision for school work at 
home or in institutions, wc arc able to enlist the cooperation on the 
part of the child and to present the dc\ elopment of psychological 
problems Wc ha\c found the sanatorium care for comalcsccnt rheu- 
matic children to be of greatest value and in some cases indispensable 
Wien the infection has become latent or inactive, as judged by chn 
ical improvement and return of the sedimentation rate to normal, the 
child should be given graded activities, such as sitting up in a chair 
for a half hour twice dill) , taking his meals at the table, bathroom 
pnulcges, one hour up and around in lus room During this increase 
in activity, the child should be carefully watched for any signs of 
rheumatic activity which if it occurs necessitates return to complete 
best rest. Unnecessary' prolonged bed rest imposed on account of the 
presence of cardiac murmurs or of "heart trouble” is to be criticized 

The prevention of recurrences of rheumatic infection is of the 
greatest importance. Our aim is to keep the rheumatic fever in an 
inactive state By so doing wc are able to save the child from any 
further damage, materially' prolong its life and return the growing 
individual to normal life and activity 

Resistance to disease may be said to be an indicator of optimal 
health To insure health wc must carefully supervise the daily routine 
|j* regard to the quality and quantity of the diet, determine the safe 
CAnying load" of w ork, 1 e studies, bodily exercise and to provide 
adequate rest and sleep Reactivation of the disease is usually associated 
with hemolytic streptococcal infections, therefore these children 
should be guarded against exposure to infections of this land When- 
uver the rheumatic child acquires an mfecaon it should receive vigor- 
ous antistreptococcal treatment in the form of adequate chemother- 
apy The sulfonamides should be continued until die streptococcal 
infection is definitely conquered and then followed by the adminis- 
tration of salicylates These children should be carefully observed for 
°ur to five weeks following streptococcal infections Continued 
salicylate medication may mask the presence of an exacerbation. It 
1 '’' therefore, advisable to discontinue the medication for a period of 
time and then evaluate the clinical and laboratory findings before de- 
ciding if the child escaped an exacerbation and if the rheumatic fever 
1S or lri ari inactive state 

Th e prolonged prophylactic use o f sulfonamides has of late been adve- 
rted and used to a great extent In patients with low resistance and 
tRAtked susceptibility to repeated streptococcal infections, where con- 
trol management and isolation has faded to bring about immunity 
response, the protective use of chemotherapy may be employed How- 
-ver, wc should keep constantly in mind that the use of sulfonami es 
does not improve the host, their action is directed entirely against 
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mcnc. Although the convalescent care ma) take months, we should 
assure the patient that the restrictions necessary arc onl> temporary 
With gradual increase in activities and provision for school work at 
home or in institutions, we arc able to enlist the cooperation on the 
part of the child and to prevent the development of psychological 
problems We have found the sanatorium care for convalescent rheu- 
matic children to be of greatest value and in some eases indispensable 
When the infection has become latent or inactive, as judged by clin 
ical improvement and return of the sedimentation rate to normal, the 
child should be given graded activities, such as sitting up in a chair 
for a half hour twice dailv , taking his meals at the table, bathroom 
privileges, one hour up and around in lus room During this increase 
in activity, the child should be carefully watched for any signs of 
rheumatic actav it) w Inch if it occurs necessitates return to complete 
best rest. Unnecessary prolonged bed rest imposed on account of the 
presence of cardiac murmurs or of "heart trouble” is to be criticized 
The -prevention of recurrences of rheumatic infection is of the 
greatest importance Our aim is to keep the rheumatic fever in an 
inactive state Bj so doing we are able to save the child from any 
further damage, matcnall) prolong its life and return the growing 
individual to normal life and activity 
Resistance to disease may be said to be an indicator of optimal 
health To insure health we must carefully supervise the daily routine 
m regard to the quality and quantity of the diet, determine the safe 
“carrying load” of work, i e studies, bodily exercise and to provide 
adequate rest and sleep Reactivation of the disease is usually associated 
with hemolytic streptococcal infections, therefore these children 
should be guarded against exposure to infections of this kind When- 
ever the rheumatic child acquires an infection it should receive vigor- 
ous antistreptococcal treatment in the form of adequate chemother- 
apy The sulfonamides should be continued until the streptococcal 
infection is definitely conquered and then followed by the adminis- 
tration of sabcylates These children should be carefully observed for 
four to five weeks following streptococcal infections Continued 
salicylate medication may mask the presence of an exacerbation It 
is, therefore, advisable to discontinue the medication for a period of 
time and then evaluate the cluneal and laboratory findings before de- 
ciding if the child escaped an exacerbation and if the rheumatic fever 
is latent or in an inactive state 

The prolonged prophylactic use of sulfonamides has of late been advo- 
cated and used to a great extent In patients with low resistance and 
marked susceptibdity to repeated streptococcal infections, where con- 
trol management and isolation has failed to bring about immunity 
response, the protective use of chemotherapy may be employed How- 
ever, we should keep constantly in mind that the use of sulfonamides 
does not improve the host, their action is directed entirely against 
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the attacking streptococcal organisms There is also danger that the 
streptococcal organisms may adjust themselves to the drug, 1 e , be- 
come sulfonamide-fast If this occurs and our patients become infected 
with such strains of streptococci, a very serious situation results 

SUMMARY 

Rheumatic fever is essentially a childhood disease and it is m the 
child that the disease presents its greatest variety of symptoms and 
manifestations 

The rheumatic infection produces a chrome inflammatory process 
of the collagenous connective tissues throughout the body involving 
first and foremost the heart, often the joints, the subcutaneous tissue, 
the brain and other organs 

The disease has a marked familial tendency and the susceptibility 
seems to be definitely a hereditary phenomenon following the men- 
delian law 

The onset of rheumatic fever m children is usually insidious and 
during the active phase of the infection some cardiac involvement is 
always present In over half of the cases such involvement is evidenced 
by clinical findings, in practically all cases it can be demonstrated by 
cardiographic and fluoroscopic studies 

The severity and persistency of the rheumatic infection determines 
the degree of cardiac damage and the course of the disease 

Erythrocyte sedimentation rate is a reliable test for the determina- 
tion of activity of the infection It should be routinely employed in 
all rheumatic patients, servo ng as a guide to treatment, management 
and prognosis 

The paradoxical drop m the sedimentation rate together with en- 
largement of the liver furnishes an early and reliable indication of 
beginning cardiac failure 

The treatment and successful management of the rheumatic child 
depends on a thorough understanding of the nature of the disease on 
the part of the physician and continued education of the public The 
recognition of the insidious onset of rheumatic fever and its variable 
clinical manifestations will insure early attention and diagnosis 

Treatment during the active stage of the disease consists mainly of 
bed rest, attention to nutrition and relief of symptoms Salicylates 
have a very beneficial effect on fever, muscle and joint pains and 
seem to have a direct action upon the exudative phase of the patho- 
logic process The treatment of acute rheumatic heart disease is essen- 
tially the same as that of the acute stage of rheumatic fever Cardiac 
failure occurs at the height of the infection and differs from failure 
commonly seen m adults 

Convalescent care should be prolonged over a period of many 
months and is most successfully carried out m a sanatorium for rheu- 
matic children 
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It w ould seem appropriate to preface any discussion of heart mur 
imirs with an apology Perhaps there is no other phase of the physical 
examination of the patient in which the personal factor enters to the 
extent that it docs in the practice of auscultation of the heart It is 
doubtful whether ana two individuals arc endowed with the same 
abilita to estimate the intensity , quality and pitch of heart murmurs 
Caen though two individuals may agree in general as to the character 
of an abnormal sound, the} maa a ct disagree as to its significance On 
the other hand, different examiners may not be in complete agreement 
as to the nature of the sounds heard and > ct be m agreement as to the 
underhung patholog} There is no substitute for experience m the 
evaluation of heart murmurs, and this experience must include a large 
number of cases follow cd to the postmortem room 
In spite of the difficulties involved, heart murmurs arc sufficiently 
important to merit special study I haa c httle patience with that school 
of cardiologists aahich teaches that murmurs are of little moment and 
that attention should be focused chiefly upon the amount of w ork 
aahich the heart is able to do I have equally httle patience with the 
physician who is so intent upon an abnormal sound in the heart that 
he neglects other means of examination The electrocardiogram, the 
x-ray, the determination of function are all important, and it cannot 
be too strongly emphasized that auscultation is only one feature of 
the cardiac examination. I should like to add, however, that at least in 
chddrcn it is the most important single feature Moreover, the evalua- 
tion of abnormal cardiac sounds in children requires a different ap- 
proach from that which one uses in the adult One wants to know 
first of all whether the child has heart disease If he has heart disease 
it is important to know the cause, for the management of the child 
is to a great degree dependent upon the etiology of the cardiac ail- 
ment. It is my firm conviction that m answering these questions a 
careful evaluation of the murmur or murmurs heard yields more in- 
formation than any other single method of examination If any phys- 
ician will recall his personal experience I think he will agree that in 
most instances where a question of heart disease in childhood has 

The Children s Memorial Hospital, Chicago 
Professor of Pediatrics and Chairman of the Department of Pediatrics, 
Northwestern University Medical School Physician-m Chief The dren 
Memorial Hospital Chicago 1 
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brought out conflicting opinions the discussion has usually revolved 
about the significance of a cardiac murmur 

TECHNIC OF EXAMINATION 

The technic of auscultation of the heart m infancy and childhood 
is important It goes without saying that the examination will be un- 
satisfactory, or even worthless, if the patient is crying Few of us 
have escaped the embarrassment of missing heart murmurs m young 
babies only to hear them so loudly at a subsequent exammation that 
we can be morally certain that they did not develop during the inter- 
val. Occasionally in babies one must wait until they are asleep before 
a satisfactory examination can be made The child who is nervous and 
apprehensive may show a murmur which will become less marked or 
completely disappear when the heart quiets down 

It should be an invariable rule to examine each patient in the supine 
position. He should also be examined in the left lateral and in the 
sitting positions Inasmuch as the transmission of a murmur may give 
a clue as to its origin, it is important to listen in various directions 
from the point of maximum intensity, including the right side of the 
chest and the back 


FUNCTIONAL MURMURS 

Heart murmurs are so frequent during the period of childhood that 
even m a well child the absence of a murmur rather than its presence 
occasions surprise These murmurs are variously spoken of as acci- 
dental, functional or physiological, the inference being that they occur 
in the absence of organic involvement of the heart These innocent 
murmurs have certain characteristics which usually enable one to dis- 
tinguish them from organic murmurs 
The most frequent functional murmur is that which occurs in the 
second left interspace over the pulmonary area This murmur is sys- 
tolic m time, of short duration, of slight intensity, and is quite local- 
ized It is not heard in the back It is usually more clearly heard in the 
lying than in the sitting position It vanes with change of heart rate, 
and from one exammation to another It is distinguished particularly 
by its softness, its shortness and its localized character 

Another functional murmur slightly different from that descnbed 
above is often heard medial to the apex at about the thud left inter- 
space It is slightly harsh or somewhat “squeaky” m character but 
otherwise has the same qualities described above, namely, it is well 
localized, varies in intensity on change of position and of heart rate, 
and from one visit to another 

When the above murmurs are audible only on careful auscultation 
one can feel reasonably confident that they are without significance 
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When they ire furls loud, differentiation from organic murmurs 
may be more difficult Yet if one keeps in nund the location the tun 
ing and the characteristics of these murmurs as mentioned abo\e it is 
usually possible to arrnc at a satisfactory decision In some instances 
howcacr, a murmur must be followed for years before it can be stated 
with reasonable ccrtamts whether it is functional or organic 

It has been im opportunity, together auth my colleagues in the 
cardiac clinic, to follow o\cr a period of years a large number of 
children auth murmurs such as I haac described It has been our expe- 
rience that the great majority’ of these murmurs haac become less 
distinct or haa c disappeared altogether at the approach of adolescence 
Only rarcla haa c they become more intense and taken on the quahts 
of organic murmurs. 

Closely related to the ty pc of murmur described aboa c is that aahich 
is encountered in children aa ho arc ill but in aa horn there is no cvi 
dcnce of cardiac inaolacmcnt I refer to the murmurs aahich arc often 
spoken of as beiinc, namely’, those occurring in the anemias, in the 
presence of fcaer, and x'anous other conditions in aahich the heart 
nay be tcmporanlt affected by disease clscaahcre The fact that such 


murmurs become less distinct or disappear as the child s general con- 
dinon improt cs is convincing evidence of their nature 
Sounds Somofimos Confusod with Murmurs —A avord should be said 
at this point concerning certain sounds aa hicli are ummjjortant except 
tor the fact that they are sometimes confused auth murmurs The 
most important is the venous bum It is a blosving or roaring sound, 
continuous throughout the cardiac ca clc best heard in the neck, and 
more intense on the right side of the neck than on the left. Confusion 
may arise from the fact that this hum may’ extend doavn over the 
c cst, and if heard on the left side maa be confused avith the continu- 
ous murmur of patent ductus arteriosus Yet the differential diagnosis 
I s “jT The venous hum is loudest in the sitting position It is much 
ess loud or may even disappear avhen the patient is lymg doavn It 
also vanes in intensity avhen the head is turned from side to side. 

ln uly, pressure over the neck veins obstructing the floav of blood 
causes the hum to disappear It is avell to remember that such a sound 
ocs occur More than once I have seen the diagnosis of patent ductus 
enosus made because of unfamihanty with the characteristics of 
thevenous hum 

, 6X6 “e other adventitious sounds which may occasionally occur 
hcarrT cardlac axca - One of these is a so-called “click” which may be 
In 501116 P°mt in the cardiac cycle. The origin may be obscure 
forc 0rnC 1 I' Stances ac least the sound seems to be due to the sudden 
tire al^ ' ' ' aur ^ ro “ l alveoli of the lung adjacent to the heart There 
rr)a , r occasional whistling sounds heard over the precordmm which 
Possibly be due to aberrant chordae tendineae 
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MURMURS OF ORGANIC HEART DISEASE 

In evaluating the murmurs due to orgamc heart disease it is essential 
first of all to be familiar with the pathological lesions which occur m 
the heart of a child With few exceptions these lesions are due either to 
congenital or rheumatic heart disease 

Congenital Heart Disease —At the very basis of an understanding 
of congenital anomalies of the heart is an appreciation of the fact that 
in the great majority of instances there is an abnormal communication 
between the systemic and venous circulations There are three com- 
mon avenues of communication— a defect of the interventricular 
septum, an open foramen ovale, or a patent ductus atenosus Their 
importance in the pathology of congenital heart disease is attested by 
the statistics of Abbott who found m an analysis of 1000 cases that 
existing alone or in combination with other lesions there were 257 
examples of defect of the interventricular septum, 290 of open foramen 
ovale, and 242 of patent ductus arteriosus The passage of blood 
through any one of these openings may give rise to a murmur In at 
least two of these conditions the murmur is so characteristic that the 
diagnosis can be made with confidence in most instances 

In a localized defect of the interventricular septum one hears a 
systolic murmur maximum m the third to fourth interspaces just to 
the left of the sternum This murmur is harsh m character and is usu- 
ally widely transmitted In well marked cases a systolic thrill can be 
felt over the area of maximum intensity of the murmur This murmur 
is usually heard as soon as the infant is bom, and remains constant 
throughout childhood In a series of twelve infants and children com- 
ing to autopsy at The Children’s Memorial Hospital in whom a defect 
of the interventricular septum was found, the typical systolic murmur 
described above had been noted in eleven cases In the remaining one 
the infant was moribund on admission to the hospital and the phys- 
ical examination was not completed 

Perhaps the most remarkable murmur in the entire field of cardi- 
ology is that which occurs in typical cases of patent ductus arteriosus 
This murmur is best heard in the first and second left interspaces It 
is heard through practically the entire cardiac cycle, though louder m 
systole than in diastole It is harsh and rumbling and has been vari- 
ously described as humming top, machinery, mill wheel, tunnel, and 
rolling thunder m character It is usually accompanied by a thrill 
Although this murmur when occurring in typical form is diagnostic of 
patent ductus arteriosus it is worthy of emphasis that the character- 
istic murmur is of slow evolution I have never heard a humming top 
murmur in a newborn infant. We have been fortunate in having had 
the opportunity to follow from birth a number of infants who subse- 
quently proved to have the typical findings of a patent ductus In 
the majority no murmur was described in the early months of life In 
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others a svstolic murmur was noted \nd m practical!' all eases a 
rvstolic murmur was the onl\ one described during the hrst \ car ol life 
At some time during the second scar a dtastohe phase of the murmur 
was usualh recorded, and the typical continuous roaring murmur was 
ordinarily noted b\ the second or third \cir A few months ago a 
bab\ 6 months of age was admitted to the hospital with ssmptoms 
and signs of congenital heart disease There was marked tardiac cn 
largemcnt, cyanosis on cning, and a harsh munnur chictlv in s\ stole, 
hut wath a distinct diastolic phase heard in the first and second left 
interspaces It was our opinion that a patent ductus arteriosus cas 
present The bain came to autopsv The diagnosis of patent ductus 
was confirmed at autopsv, and there was in addition a feirk large 
open foramen ovale This is the onk instance in which 1 Ime heard 
a definite humming top murmur in a patient under 1 v car of age In 
creased interest has been aroused rcccntk in the subject of patent 
ductus arteriosus because of the numerous instances of successful liga 
non following the development of this operation by Dr Robert E. 
Gross of Boston It should he cmphisi 7 cd, howeser, that the presence 
of the tvpical murmur docs not in itself constitute an indication for 
operatise interference Other criteria must lie fulfilled 
In cases of open foramen o^ale there is less uniformity of opinion 
as to whether a murmur occurs, and if so whether it is sufficient)' 
characteristic to be regarded as diagnostic- The contraction of the 
aunclcs is relatively feeble and the difference in blood pressure be- 
tween the chambers is not great One can casih imagine that a fairly 
arge open foramen might exist without the transference of a suf- 
tient amount of blood at a s clocity w hich w ould produce a murmur 
ue sees at autopsy not infrequently a physiologicalk r patent foramen 
ovale where no munnur had been noted dunng life On the other 
od, I have seen two instances m which a loud systolic munnur best 
fatd m the second and third left interspaces was heard by numerous 
c ^f ncrs o'er a penod of years and at autopsy the only abnormal 
ln mg was a large open foramen ovale In these cases a defect of the 
interventricular septum had been suspected 

v.Lv Ummar>r ' * en > 1C may be said that of the three common lesions 
t a how of mixture of arterial and s enous blood, the diagnosis of 
°* "amely defect of the interventricular septum and patent ductus 
wiosus, can be made with a good deal of assurance when they exist 
mrf UI ? ' orTn * Where more than one of these lesions exists m the same 
oth ° r w ^ ere one °f them occurs in combination with some 

<m °maly, the resulting murmur or murmurs produced by the 
drmi ° blood through two or more abnormal openings may leave 
Fallnt 'f t ^ le exact: ongin A classical example is the tetralogy of 
sent, t ^ us c °ndinon there is both a defect of the interventricular 
one 171 stenosis of the pulmonary artery Under such conditions 
«nnot say to what extent each of these lesions contributes to the 
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A second condition producing heart strain is that in m Inch there is 
hypertension in the pulmonarv circuit producing dilatation of the pul- 
monary oner ) In tins condition a diastolic murmur due to pulmonary 
regurgitation mat occasional be heard in the second left interspace 
although a murmur is not ordinank present In one patient who Imd 
decreased exercise tolerance, intermittent evanosis and retarded 
growth a diastolic murmur was heard in the second left inicrs)iacc 
Autopsy ret ealed a huge pulmonarv artert with rd unfit msuUicicnt 
pulmonary take, and the microscopic examination revealed prinian 
proliferative arteriolar sclerosis of the pulmonary tcsscls 
Rhoumahe Hoard Disease —Let us now turn to a consideration of the 
murmurs which one encounters in rheumatic heart disease Here again 


one must be familiar with the underhung pathologt Numerous post- 
mortem studies hate established the fact that in rheumatic intasion of 
the heart the mitral \ ah c is practically alw a) s invoh cd Hence it is 
necessary to direct one’s attention to the murmurs which arc produced 
by the inflammatory changes in the leaflets of this take Insufficiency 
of the mitral take occurs cark It is manifested by a systolic mur- 
owr, usually soft and blowang in character, which is transmitted to 
the left. This murmur is oftentimes heard within a few' days of the 
°' lsct of the first symptoms of rheumatic fever It is doubtful whether 
this earlv murmur is due to changes in the leaflets of the valve; it is 
Probably' due to relative insufficiency due to cardiac dilatation The 
myocardium is regularly' invoked in the rheumatic assault upon the 
heart and is often of more serious moment than the valvular lnvokc- 
On this account early dilatation of the heart is to be expected 
whether the sy'stolic murmur at the apex in the earlv course of rheu- 
matic heart disease is due merely to stretching of the valve or whether 
l( a a UC t0 an m fi arnrna tory process in the v ah c itself is after all largely 
1 idactic question. The appearance of such a murmur in a heart pre- 
uously known to be clear at the apex is presumptive evidence of rheu- 
m^c heart disease If such a murmur persists for weeks or months 
ter the acute rheumatic episode has susbided one can then feel fairly' 
certain that the mitral valve has suffered permanent damage. This 
urmur is usually' more distinct in the lying than in die sitting posi- 
j oftentimes stall better heard when the patient is turned on 

a s b Qrt tune of the appearance of the sy'stolic murmur, an 
. y d ' ast olic rumble may be heard It occurs at a barely appreciable 
^erval after the second sound, occupying in the cardiac cycle the 
mwoon of the third heart ^^d It ^ 0 f short duration, is rumbling 
In rtT t Un blowing, and is usually quite localized at or near the apex. 

c absep.ee of marked cardiac dilatation this murmur 15 
o- “ reasonably definite evidence of mitral involvement;. Mon 
n— 15 after the appearance of the first signs of mitral damage a tlur 
nr may become evident. This is the familiar presystohe murmur 
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fection, and would naturally in the case of doubtful physical signs in 
the heart influence one in favor of a rheumatic cardiac involvement 
Finally, the entire patient, not merely the heart, should be examined, 
and the use of x-ray, the electrocardiogram and other laboratory 
means should be employed as necessary to complete the diagnostic 
study 



WHOOPING COUGH PREVENTION AND TREATMENT 


Louis W Sauer, M D , Pii D • 

True xv hooping cough is an acute infection of the respiratory tract 
caused by the \\ hooping cough bacillus of Bordet and Gengou' 
(Hemophilus pertussis) Although it occurs most frequently during 
the first six years of life, it is fatal only during the first year or tuo 
The cough is characterized by recurrent and persistent short cxpul- 
su c paroxysms, w hich become progressn el\ more frequent, prolonged 
and scierc/f 



Fig 3 — During a paroxysmal cough 


The prodromal (catarrhal) period sets in with symptoms resem- 
bling those of the common cold During the first weeks, often before 
quarantine is established, the disease is most highly contagious, because 
the germ is disseminated in greatest profusion early in the disease. 
Paroxysms usually occur more frequently during the night than dur- 
ing the day For weeks attacks of expulsive hacks occur in close succes- 

* Assistant Professor of Pediatrics, Northwestern University Medical School 
Physician, Evanston Hospital Physician ln-Chtef Sc. Vincent 1 * Infant and Mater- 
nity Hospital, Chicago 

t Lapin recently published a book. Whooping Cough- 3 Current monographs* 
on whooping cough ma> be found in Brcnnemanns Practice of Pediatrics and 
in Litchfield and Dembo’* Therapeutics of Infancy and Childhood 
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sion. without time for the young patient to draw in breath, then, as 
air is drawn through the half-closed larynx the characteristic whoop 
is heard In the period of decline, the paroxysms decrease in frequency 
and seventy (Fig 3) 

DIAGNOSIS 

To make an early diagnosis the clinician should be whooping cough 
conscious A history of an intimate exposure to a known case of 
whooping cough, or the presence of an epidemic in the community, 
helps m making a diagnosis In the absence of such leads, early diag- 
nosis is difficult without resorting to the diagnostic laboratory Per- 
tussis bacilli aspirated by the nommmune become lodged m the finer 
bronchi where they multiply rapidly during the week or more of the 
incubation period A Pern dish or cough plate of Bordet-Gengou 
medium is held before the open mouth at the time of one or two ex- 
pulsive coughs, then incubated for several days The growth is then 
scrutinized for the minute colonies of the whooping cough bacillus * 
When more than one child in a family is coughing, cultures should 
be taken only on the most recently ill 

The nasopharyngeal swab of Bradford and Slavm 5 is a great con- 
venience which facilitates the obtaining of cultures The tightly 
plugged tubes (each containing a sterile swab) can be carried in the 
physician’s bag and some can be kept available m his office When a 
nommmune patient with a suspicious cough is seen, the physician can 
take a culture without delay The sterile, straight cotton-tipped flex- 
ible wire is gently inserted into a nostril until the tip touches the 
posterior pharyngeal wall It is removed after one or two deep coughs, 
replaced into its sterile glass tube and sent to the diagnostic labora- 
tory Here it is swabbed over a Petri dish of Bordet-Gengou culture 
medium, and incubated at 37° C for about three days 

The minute, glistening, gray, elevated colonies of H pertussis are 
best seen with a hand lens Each colony is usually surrounded by a 
characteristic darker (hemolytic) zone (Fig 4, A) Gram-stained 
smears examined under the oil immersion lens somewhat resemble in- 
fluenza bacilli, but pleomorphism is absent and the presence of bipolar 
staining is decisive (Fig 4, B, C) 

Later in the course of the disease, white and differential blood counts 
are of diagnostic value only when the white cell count exceeds 1 5,000 
per cm and the differential count show's a pronounced lymphocytosis 
Absence of either does not exclude pertussis If the cough persists and 
a whoop is not heard, a repetition of the blood counts after several 

* Parapertussis, a less frequent disease, resembles mild whooping cough It is 
caused by the closely related Bactlhts parapertussis of Eldenng and Kendrick 4 
These two infections are differentiated solely by bacteriological and serological 
methods Immunity to whooping cough, acquired by recovery from the disease 
or by the injection of Phase I H pertussis vaccine, will not protect against para- 
pertussis, nor will recovery from parapertussis protect against pertussis 
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da\s might reieal the characteristic changes in the blood picture 
Other tests 0 such as complement fixation, agglutination and opsono- 
c\tophagic tests arc of diagnostic \alue, hut few laboratories are 
equipped to perform them 

■r~~' 
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lig 4 -Hemophilus pertussis A, Pour zoned colonics (X 1) 0, Smear pram 
nepatwe (X 1750) C, l jcctron mlcropTaph (X 50,000) CReprodneed throuph the 
court CS) of Prof M H Soule Department of Hygiene, Umvcmt> of Michigan 
Ann Arbor) 

PREVENTION 

Delay in quarantine u an important factor in the spread of this dis- 
ease to other nonimmunes of the community An epidemic gets under 
way Until recent years nothing was done to prevent whooping cough 
except to placard the house, confine the patient to the premises for 
three (or more) weeks after the onset of the characteristic cough, and 
prohibit visiting bv nonimmunes 

Whooping cough can now be controlled as is diphtheria It can be 
eliminated m anv community (or instituoon) if the following three 
precautionary measures are carried out 

1 Early diagnosis and prompt quarantine of the patient 

2 Isolation of intimately exposed norummune children (contacts) 

at least for the duration of the incubation period 

3 Routine active immunization of all children soon after reaching 

six months of age, a stimulating dose of vaccine after known 
intimate exposure of the previoush immunized child, also a 
prophylactic measure before starting school 

Immunization Clinic,''— Since 1933, a municipally conducted whooping 
cough immunization clime has been in operation in Evanston, a city 
of 70 000, adjacent to Chicago Infants over six months of age are 
brought to the Infant Welfare Immunization Clinic at the Department 
of Health. Much of the credit for the elimination of pertussis is due 
to the cooperation of the nurses who contact the mothers and give 
them confidence in the project. On the first and third Wednesday 
afternoons of each month, from I 00 to 3 00 o’doch, mothers bring 
their infants to the clinic After signing a request slip, the mother 
takes her chdd to the physician seated in an adjoining room where he 
injects the first dose in the upper left arm after the site has been 
cleansed with 70 per cent ethyl alcohol on a sterile swab 


\ * 
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Sterilization of Syringes and Needles — Syringes and needles are previ- 
ously sterilized by dry heat A small, inexpensive (gas-heated or elec- 
tric) oven with a thermometer in the door is satisfactory Syringes 
and needles are previously cleansed m distilled water and dried, then 
placed into heavy-walled glass tubes with gauze in the bottom and 
firm gauze-covered cotton plugs (Fig 5) Thev are sterilized at 320° F 



Fig 5 —Syringe and needle in heavy-walled, well-plugged tube, sterilized by 
dry heat in an oven at 320° F for one hour, remain sterile for weeks and are 
immediately available 

for one hour Unless the plunger becomes contaminated (touching 
with the fingers), syringes may be reused throughout the afternoon 
A separate sterile needle is used for each infant Used needles are ster- 
ilized by boiling in distilled water for ten minutes before they arc 
reused If sterilization is carried out in a sterilizer or by boding in 
distilled water for ten minutes m a covered enamel dish, the plunger 
and barrel should be separated To prevent deleterious action on per- 
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tussis antigen, all water should be expelled from the syringe and it 
should be cool before any vaccine is drawn into it 
An increasing number of local physicians hate injected their infant 
patients vv ith one or another commercially av aitablc pertussis vaccine. 
In recent years, the State of Illinois has made Phase 1 H pertussis vac- 
cine available for free distribution In the 1936 Annual Report of the 
Cvanston Department of Health, Dr J W Pollard, then Commis- 
sioner of Health, said “For the last decade, the average yearly total 
of u hooping cough patients reported was 334 In 1936, there were 91 
cases, 90 had never been \ accinatcd against whooping cough One 
case developed whooping cough through previous exposure during 
the period of inoculation All children treated arc referred by local 
social agencies, who vouch for die financial status of the families” 
The number of children injected annually has nearly approximated 
the number of new births The oni\ eases encountered in recent years 
were those m nonimmumzcd individuals \\ ho contracted pertussis else- 
where The most frequent cases are older nonimmumzcd chddrcn who 
have moved into the community Between 1938 and 1945, no child 
injected in Evanston is known to have developed whooping cough. 
During 1944, the only three coses reported had contracted the disease 
elsewhere, none of them had been injected prophylacncally Whoop- 
ing cough has progressively decreased in Evanston and in 1944 prac- 
tically ceased to occur 

PertuHii Vaccination in Early Infancy —Whooping cough is most 
dreaded when it occurs in infants All data showed that especially among 
the infants of the city poor, is pertussis mortality high. Years ago 
Hoyne 8 reiterated that for pertussis immunization to be most effective 
it should be started earlier than the sixth month of life In an attempt 
to immunize younger infants several thousand less than six months of 
age were injected at The Cradle and at Chicago Department of Health 
Welfare Stations with vaccine. It was found that Phase I pertussis vac- 
cine injected before the sixth month of life faded to protect against 
the disease. Most of these infants did not yet possess the power to 
develop adequate lmmumty when they were injected so early in life. 
Furthermore, some could not be injected during the first several 
months because they were “feeding problems, ' especially those bom 
prematurely 

Sako, Treating, Witt and Nichamm 0 reported on injection of 
vounger infants with an alum-precipitated pertussis vaccine Their 
study included 3793 young New Orleans infants injected with three 
doses (0 2, 0 3, 0 5 cc.) at monthly intervals starting during the first 
month of life. The vaccine contained 40,000 million alum-precipitated 
bacilli per cubic centimeter Their study totaled a twenty-six month 
period During that time 19 per cent of the 141 exposed Negro chil- 
dren and 16 7 per cent of the eighteen exposed white children had 
developed pertussis No deaths occurred in the vaccinated group as 
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compared to thirteen deaths among the nonvaccmated controls 
They recommended that infants should be injected against whooping 
cough during the first months of life 

In recent years we, too, attempted to immunize young (Cradle) 
infants with three doses of an alum-precipitated pertussis vaccine The 
pertussis complement fixation test was 3 or 4 plus positive m 31 per 
cent of 115 young infants several weeks after the final dose Because 
nothing is known about the duration of immunity conferred so early 
in life, infants injected so early (before the sixth month) should be 
reimmunized soon after the seventh month 

Commercial H Pertussis Vaccines —The present status of pertussis 
vaccme as an immunizing agent is best reviewed by Felton and Wil- 
lard 10 m an authoritative Report of the Council on Pharmacy and 
Chemistry of the American Medical Association Phase I H pertussis, 
may be plain or alum precipitated, or the vaccine may be mixed with 
plain or alum-precipitated diphtheria toxoid or with alum-precipitated 
diphtheria and tetanus toxoids The number of commercial pertussis 
vaccines and mixtures of pertussis vaccine m plain and m alum-pre- 
cipitated diphtheria toxoid and mixtures of pertussis vaccine m alum- 
precipitated diphtheria and tetanus toxoids has increased rapidly in 
recent years * Pertussis vaccme of the proper concentration and dosage 
should confer prolonged active immunity if it has been properly pre- 
pared from Phase I bacilli, is kept refrigerated, and is injected after 
the sixth month of life It has been firmly estabhshed that for infants 
less than six months of age only alum-precipitated pertussis vaccme 
should be used 

All investigators who have reported on a comparison of results with 
plain and alum-precipitated pertussis vaccme found a higher degree of 
protection with smaller doses of the latter Substituting alum for at 
least half of the slowly growing pertussis bacilli appreciably lessens 
the cost and thereby makes possible a wider range of immunization 

Pertussis Vaccine in Diphtheria Toxoid —Bordet 11 was the first to in- 
ject a mixture of pertussis vaccme and diphtheria toxoid Felton and 
Willard 10 state “The combination of pertussis vaccme with diphtheria 
toxoid would be a convenient means of reducmg the number of 
routine immunization injections generally recommended for infants 
and children ” Smce 1938, H pertussis vaccme in alum-precipitated 
diphtheria toxoid (“Diph-Pertussis” alum-precipitated) has been our 

* Northwestern University Medical School has granted to Parke, Davis & 
Company the sole rights to prepare the following pertussis antigens according to 
the writer’s detailed specifications Authorized H Pertussis Vaccine Immunizing 
(15,000 million bacilli per cc— 1, 2 and 3 cc doses). Authorized Pertussis Vac- 
cme, Alum Precipitated (30,000 million bacilli per cc— 05, 0 5 and 0J cc doses), 
and Diph-Pertussis Alum Precipitated (30,000 million bacilli per cc in double- 
strength toxoid— 0 5, 0 5 and 0 5 cc doses) (Authorized “Triple” Antigens— H 
Pertussis Vaccme m Alum Precipitated Diphtheria and Tetanus Toxoids— 30,000 
million bacilli per cc m double-strength toxoids— will be available m I94<5 ) 
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antigen of choice at the Clime, at scteral orphanages and in private 
practice Schick tests and pertussis complement Station tests six weeks 
or more after the final dose shou that a i cry high degree of immunity 
is conferred To date, no child injected with this product is known 
to hate de\ eloped either disease 

Pertussis Vaccine in Diphtheria and Tetanus Toxoids — heieral favor- 
able reports' 2 hate recently appeared on "triple" immunization 
(against whooping cough, diphtheria and tetanus) Phase I H pertus- 
sis \accme is mixed commercial! j with alum-precipitated diphtheria 
and tetanus toxoids Three doses are injected at monthly or bimonthly 
intervals The collected data seem to show that whooping cough vac- 
cine and diphtheria and tetanus toxoids can be injected at the same 
time with satisfactory protection against each of these three diseases 
The best results were obtained with the alum-precipitated mixture 
The highest immunity response resulted when a time interval of one 
or nvo months w as observed been een the three doses Diphtheria im- 
munization is not effective during the first six months of life. ‘Triple" 
immunization should, therefore, not be begun before the child is old 
enough to develop specific antibodies against all three of the diseases, 
i e., the infants should be at least seven months old 

Reactions —A systemic reaction is more likely to occur after the in- 
jection of plain than after alum-precipitated pertussis vaccine, because 
the entire dose is rapidly absorbed It is, in the main, a transient fever, 
the peak occurring within twenty-four hours The parent should be 
instructed that it might occur, that the child’s temperature should not 
be taken, nor should local wet dressings be applied A dose or two of 
aspinn and liberal amounts of -water may be advised, if the child be- 
comes restless 

Prevention of Alum Abscess —Until recent years, a local reaction w as 
much more likely to follow the injection of alum-precipitated vaccine 
than after plain vaccine. Many health departments and phvsicians had 
hesitated to use alum-precipitated antigens because of the occasional 
occurrence of a sterile abscess at the site of injection. A residual nod- 
ule may be palpated, in some instances for weeks, but alum abscess 
has been almost completely eliminated by the following injection 
technic The vial is shaken vigorously, the rubber cap is wiped with 
sterile gauze or cotton saturated with 70 per cent alcohol After 0 5 
cc. of air has been injected, the vial is inverted and gently shaken until 
the desired volume of vaccine is aspirated into the syringe The site on 
the upper arm, lateral and distal to the deltoid muscle, is wiped with 
cotton or gauze saturated with alcohol Since Sako* and co-workers 
believe a dry needle point important m the prevention of alum abscess, 
any visible alum-precipitated antigen at the needle tap should be re- 
moved bv wiping on stenle gauze The needle, pointed distally, pierces 
through the skin parallel with the humerus (Fig 6) The plunger is 
pressed slowly as the dose is injected deeply subcutaneous The needle 
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remains m place for a few seconds before it is quickly withdrawn Im 
mediately a piece of sterile gauze (2 by 2 inches) k placed over the 
injection site With the right index and middle fingers from the 

mlly Z£! ™ “ ed ‘ e Cntered the Skm ' T* «roke dis- 

Shir.ulaf.ng Dose -Wu and Chtf» were the first to recommend that 
in immunized child intimately exposed to pertussis years later should 



Fig 6 -The infant offers the least resistance when held in the mother’s firm 
embrace (heads turned away) To prevent alum abscess the needle is pointed 
distally The op should be free from andgen as the dose is injected beyond and 
lateral to the deltoid insertion The arm remains in the injector’s firm grasp unol 
after the final distally directed massage stroke 


be promptly injected with a single stimulating (prophylactic) dose 
of pertussis vaccine * This should stimulate specific antibody develop- 
ment and prevent the disease This is now applicable also to subse- 
quently exposed children immunized in infancy -with mixed pertussis 
vaccine and diphtheria toxoid or with mixed pertussis vaccme and 
diphtheria and tetanus toxoids For example, the school child immu- 
nized simultaneously against pertussis and diphtheria during infancy, 
• Preferably 2 cc. of H pertussis vaccme (15,000 million bacilli per cc ) 



WHOOPING COUGH PREVENTION AND TREATMENT 53 

when intimately exposed to whooping cough would be injected 
promptly with one stimulating (prophylactic) dose of pertussis vac- 
cine Likewise, the child, immunized singly or simultaneous!! against 
pertussis, diphtheria and tetanus in infancy, who vears later gets a 
w ound m the foot b> stepping on a rusty nail would most likely be 
given very promptly a stimulating dose of plain tetanus toxoid, not 
the heretofore customary ptophv lactic dose of tetanus antitoxin 
which is made from animals In this way the bodv should be stimu- 
lated to promptly de\ clop sufficient tetanus antibodies to pre\ ent the 
disease. Furthermore, the child would not have become sensitized to 
the alien (animal) protein. Anaphylactic reactions would thus be 
eliminated 

It has recently become customary , especially m larger cities, to rou- 
tinely inject children immunized against whooping cough and diph- 
theria during infancy, with one stimulating (prophylactic) dose of 
the mixed diphtheria and pertussis antigen before they enter kinder- 
garten or school Children immunized during infancy against these 
three diseases, cither singlv or with “triple” antigens, should be in- 
jected with one stimulating (prophylactic) dose of “triple” antigens 
(pertussis vaccine in alum-precipitated diphtheria and tetanus toxoids) 
as a prophylacoc measure. 

Pertussis Slun Tost —Of the various intracutaneous pertussis tests pro- 
posed from time to time only the Flosdorf 1,1 agglutinogen test has 
been found reliable in differentiating nommmuncs and immunes, espe- 
cially after immunization with pertussis vaccine The test is read one- 
half hour or twenty-four hours later A positive test consists of in- 
duration or edema at least 10 mm m diameter It occurs only in the 
immune The best time to perform the test is several months after the 
final dose of vaccine. 

Passive Immunization —Because whooping cough is most likely to be 
serious in infants, and since active immunization with vaccine would 
be too time consuming, it is customary to promptly inject intimately 
exposed nonunmunized infants with human pertussis immune serum 
The United States National Institute of Health at Washington has 
authorized its preparation and distribution The Michigan State De- 
partment of Health has been preparing it for years for Michigan phy- 
sicians The Philadelphia Scrum Exchange (1740 Bainbndge Street) 
a nonprofit human serum center at the Children’s Hospital of the 
University of Pennsylvania, prepares and distributes vacuum-dried 
human pertussis immune scrum It is available to physicians every - 
w here Physicians m the Midwest can obtain it through the Deutsch 
Seram Center, Chicago When exposure is casual or of short duration 
20 cc. are injected intramuscularly into the buttocks When exposure 
is prolonged (it, over twenty-four hours), two 20 cc doses should 
be given at three to five dav intervals. This dose applies to all ages 
The best results are obtained w hen the serum is injected early in the 
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incubation period Pertussis immune serum is prepared by pooling the 
blood of a number of healthy adults who have had whooping cough 
in childhood and whose protective substances have been “fortified” 
by repeated courses of Phase I Pertussis Vaccine For intramuscular 
use 20 cc of dried serum is dissolved in 10 cc of the diluent Com- 
plete protection results in a very high percentage of intimately ex- 
posed infants The passive immunity so conferred is only temporarv 
Unless the infant develops the disease, further exposure should be 
avoided In addition to the serum, m order to develop the infant’s own 
pertussis antibodies as quickly as possible, the three customary doses 
of Phase I Pertussis Vaccine should be injected subcutaneously in al- 
ternate upper arms within a week 
Various commercially prepared pertussis rabbit serums and anti- 
toxins have been proposed from time to time 15 Years ago Bordet cau- 
tioned against the use of animal pertussis antitoxins and serums Fel- 
ton, 16 in an extensive survey on pertussis serums for the Council on 
Pharmacy and Chemistry, says, “In whooping cough as in other infec- 
tious diseases there is advantage in using human serum rather than 
animal serum, in order to avoid sensitivity ” Lapin 17 recently warned 
of the potential dangers in ammal-protein-containing serums and so- 
called pertussis antitoxins 


TREATMENT 

Although most pertussis patients beyond the age of three may not re- 
quire much medical attention, infants and frail young children may 
contract more or less serious complications involving the lungs, the gas- 
trointestinal tract or the central nervous system As soon as the diag- 
nosis of whooping cough has been made with certainty the young 
patient should be isolated, preferably in bed, for at least five weeks 
In this way, secondary infections such as the common cold, measles 
and pneumonia are less hkely to occur If the weather permits, fresh 
air and sunshine are desirable and the patient should be kept out of 
doors twelve or more hours daily Coughing and vomiting are usually 
made more severe by the breathing of cold air, by chilling, smoke, 
dust, overexertion, and by swallowing iced drinks or cold foods The 
food should be easily digestible, rich in vitamins, and proper for the 
age and digestive capacity of the patient Excessive fluids should be 
avoided When vomiting is persistent, small portions of farina or other 
cereals cooked in milk to form a thick paste are rather well tolerated 
Oral medication should then be decreased or entirely omitted Reten- 
tion enemas of an ounce or more of tepid water repeated four or more 
times daily may be necessary, especially during high fever and per- 
sistent vomiting 

Drugs —The age and weight of the patient as well as the severity of 
the disease or its complications should determine the kind of drug and 
dosage used It is not prudent to attempt to subdue completelv paro\- 
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isms of coughing by medication Especially is this true in the infant 
and frail child Secretions should be coughed up and out of the bron- 
chi at least sc\ era! times daily Opium in any form should not be given 
to infants Phenobarbital (% to % gram according to age) may be 
tried e\ cry set to twelve hours for a week or more Prolonged seda- 
tion of infants and young children may induce bronchopneumonia 
To induce sleep and lessen vomiting, a child of four may get some 
rehef from a teaspoonful of the following prescription given before 
retiring and repeated if necessary once or twice during the night. It 
may produce a flush of the body 


Codemae julfans B r lv (024) 

Saccharuu Bt M. (0.03) 

Tr bdJfldonoae Bn. xl (2d) 

Flu. phcnobarbitabs ad oz iv (120 ) 

M « Sig — (Keep bottle oat of children! reach ) 

^ to 1 teaspoonful once or twice at night for severe cough 


When vomiting is recurrent and the paroxysms severe, sleep and 
rehef are often induced by a retention enema of sulfunc ether (25 
per cent) in ohvc oil (75 per cent) given with a No 14 F catheter 
and small bulb s>nnge every eight hours for a week or longer The 
usual dose is two teaspoonfuls of the mixture for each year of age 
It is inflammable. There is no danger of necrosis 
Pertussis Immuno Serum (Human) — McGuinncss, Armstrong and Fel- 
ton 15 published an extensive report on the use of human pertussis im- 
mune serum in the treatment of pertussis in infants and frail young 
children. In severe cases several doses should be injected either intra- 
venously or intramuscularly Vacuum-dned serum facilitates admin 
iscration and insures against a decrease in antibody content as the re- 
sult of storage. They recommend early injection of 20-cc. doses at 
forty-eight hour intervals regardless of age In scnously ill infants a 
fourth dose of 20 cc. is recommended about a week after the third 
dose to prevent a relapse. In critically ill infants, especially with bron- 
chopneumonia, they give 60 to 100 cc. of serum intravenously at a 
dose, and repeat this large dose one or more times. The early use of 
liberal doses has greatly unproved prognosis and effected a marked 
reduction in pertussis mortality The advantages of human over animal 
serum were enumerated under prevention after exposure. Use of 
human serum avoids sensitivity, especially m allergic individuals. This 
is important m infants ill with pertussis. 

Treatment of Complicetiom.— Periodic examinations of acutelv ill 
young pertussis paoents 31111 reveal complications as they arise. Hos- 
pitalization is not recommended unless the patient has a complication 
which can best be created there. The pertussis patient is generallv not 
admitted to concagious disease hospitals not onli because the patients 
are endangered but because the pertussis patient might contract a 
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cross infection which would postpone or impede recovery The cu- 
bicle, an individual aseptic nursing technic, and bactericidal lamps, 
valuable wherever infants are housed, are essential in the prevention 
of respiratory complications m the young pertussis patient 

The most frequent serious complication mvolves the respiratory 
tract, especially in infants and frail young children Besides repeated 
doses of human serum, sulfadiazine and penicillin are of value, if used 
early The oxygen mask or tent should be used if cyanosis persists 

Sulfadiazine is the sulfa drug of choice because it is most effective 
and least toxic For the greatest benefit it should be given sufficiently 
early Although it is less likely to produce nausea, vomiting, drug 
fever and drug rash, it is not without toxic potentialities Since it is 
slowly eliminated, excessive doses should be avoided The oral route is 
preferred The initial dose is % to % gram per pound of body weight 
(0 033 to 0 066 gm per kilogram) The maintenance dose is 1 gram 
per pound of body weight (0 13 gm per kilogram) for twenty-four 
hours The drug should be continued in divided doses every six hours 
until the temperature, pulse rate and respirations remain normal for 
forty-eight hours The dose is then halved for a day or two before it 
is omitted A drug blood level of 10 mg per cent is usually adequate 
if maintained for at least several days Plain water and sodium bicar- 
bonate should be used in liberal amounts 

Sulfadiazine sodium should be administered intravenously only when 
the patient is severely ill or persistently vomiting, and an adequate 
blood concentration is urgent. The dose is based on % gram per 
pound (0 1 gm per kilogram) in twenty-four hours A 5 per cent 
solution is used Five grams of the drug are added to 100 cc of sterile 
distilled water or isotonic saline Other solvents such as glucose or 
plasma should not be used or added The solution should not be boiled 
or autoclaved It is customary to use ampules of concentrated solution 
which must be diluted with a definite volume of sterile distilled water 
or sterile saline just before it is injected intravenously An initial dose 
of 0 25 to 0 75 cc per pound of body weight is advisable, and a 
maintenance dose of 0 5 to 1 cc per pound in twenty-four hours 
should be divided into two or three doses This should be replaced as 
soon as possible by oral sulfadi a zine 1 gram per pound of body weight 
in twenty-four hours (0 1 3 gm. per kilogram) divided into doses at 
four to six hour intervals 

Penicillin is used in sulfadiazme-resistant or sulfadiazme-allergic per- 
tussis bronchopneumoma patients when it has been found that the 
pulmonary complication is caused by some type of pneumococcus or 
streptococcus Regardless of the dose or parenteral route of administra- 
tion, a solution of penicillin should be made fresh daily and kept re- 
frigerated at a temperature not over 50° F (10° C ) The commonly 
recommended dilution is 100,000 Oxford units of penicillin in 20 cc. 
of sterile normal salt solution (prepared with pyrogen-free distilled 
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water) Each cubic centimeter of this stock solution contains 5000 
units and is suitable for intramuscular or intravenous injection In in- 
fants and young children the intramuscular route is preferred The 
customary dose is 2 cc injected eight times each twenty-four hours. 
To minimize local trauma, injections arc rotated between the large 
muscles, such as gluteal, deltoid and thigh Treatment should be con- 
tinued for five to seven dajs Fluids should be forced bv mouth A 
concentration of 5 mg per cent of free drug m the blood serum is 
usually adequate. The RammclLamp 15 technic may be used to deter- 
mine the blood level If improvement does not follow chemotherapy 
and human pertussis immune serum, pneumonia due to specific types 
of pneumococci should be treated also with type-specific antipneu- 
mococcic rabbit serum 

Gyorgy and co-workers 50 used penicillin by mouth buffered with 
sodium citrate. Them tablets contain 10,000 units of penicillin and 
1 gm of tnsodium citrate and are not practical for infants and young 
children. Burke and co-workers 51 used aluminum hydroxide (Cream- 
alin liquid) as a buffer Two hundred thousand units of penicillin are 
dissolved in 40 cc of cold water, 60 cc of Creamabn liquid are added 
drop by drop with vigorous stirring If kept refrigerated it is stable 
for at least twenty-four hours The bottle should be well shaken be- 
fore each dose is removed The total oral dose is usuallv 150,000 units, 
one cablespoonful of the mixture (approximately 30,000 units) is given 
hourly for six doses Complete fasting should be maintained during the 
treatment and for two hours after the final dose. If the administration of 
water is indicated (high fever), retention enemas are preferable but 
the amount should be limited 

The most effective treatment for convulsions is a hypodermic in- 
jection of sodium luminal or phenobarbital sodium (% to 1 ampule 
according to age) If convulsions continue, spinal drainage should be 
resorted to 

Gastrointestinal complications such as enteritis require careful selec- 
tion of the proper food. In young infants, during the acute stage, es- 
pecially if the stools contain mucus and blood, only sterilized breast 
mdk or protein milk should be prescribed Sulfasuxidme m divided 
doses may be txted for several days 

SUMMARY 

Whooping cough can be reduced and practically eliminated m any 
community if three cardinal factors are observed 

1 Earlier diagnosis (use of nasopharyngeal swab culture, cough 

plate, and white and differential blood counts) 

2 More ngid isolation of exposed nommmune infants and young 

children. 

3 Immunization of all infants soon after reaching six months of age. 
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Commercially available pertussis antigens may be grouped as 
follows 

1 Phase I H pertussis vaccme (3 doses, 1 to 4 weeks apart) 

2 Alum-precipitated Phase I H pertussis vaccme (3 doses, 1 or 2 

months apart, especially for very young infants) 

3 Alum-precipitated Phase I H pertussis vaccine in diphtheria tox- 

oid (3 doses, 1 or 2 months apart), has gamed in favor rapidly 
m recent years 

4 Alum-precipitated Phase I H pertussis vaccme m diphtheria and 

tetanus toxoids (3 doses, 1 or 2 months apart), the most re- 
cent trend seems to be toward the use of “triple” antigens 

Human pertussis immune serum is safe and effective 
1 As a prophylactic measure for intimately exposed nommmune 
infants before symptoms occur 

, 2 As a therapeutic measure in larger doses for infant and frail 
young pertussis patients 
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IMMUNE SERUM IN THE PROPHYLAXIS AND 
TREATMENT OF YIRUS DISEASES 
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INTRODUCTION 

Periodic cnucal examination of even well established concepts con- 
firH , n rh ° P"*"« Such rc-=valundon is particularly justi- 

fied m those fields under intensive study Virus diseases have attracted 

SC!Cm,f } c and ma ny contributions have appeared 

m recent years which help materially to a better understanding of the 
nature of virus diseases Since the physician is concerned wth preven- 
tion and treatment of disease, it may be opportune to rcilew Sc 
serum prophylaxis and treatment of virus diseases in the light of our 
present knowledge and experience $ ' UBnc ot our 

Viruses (and ridtettsia) differ fundamentally from bacteria in that 
they are intracellular parasites This m-onem/w 1 V" , , 

diseases Pnnciples that hold m othwfidrfc ab ° Ut m V1 ™s 

domain. ' A bnef reco^tmcnon of “ thc Vlrns 

virus in the susceptible ho™ iMy throw mom wt ° f 

expected from specific treatment. g lt on '" dlac may be 

The mfecQous agent enters the hnrio 
of entry, usually the nasopharynx, uiteLnal tram: ““a portaIs 

the body cells Multiplication of^irus in these h „d mvadcs 

The vims, after a period of “£* pl f c 

transmitted through one or more path ways to other S ofte bodv 

Chicago 4 

* Clinical Assistant Professor of of Pt,Mlc Health 

of ,bcttnoloK ' “ a »"* 

t Joseph Stoles, Jr, proposes with good reason that ,h. , 
applied to the use of immune bodies after exposure to infeS, . tra6,,n,t " be 
only before exposure tales place. In this paper howeSe^nf 1 ’ ° I1<5 P'bPhyiaris” 
plo>ed in the orthodox manner dut is, prophylaxu" -ZliS' ttmu 'HU be cm 
the incubation period before the acute disease, and J? tnatnien t daring 

active disease develops, ^ uierapj-” 15 used sfter the 

<S 1 



62 SIDNEY O LEVINSON, HOWARD J SHAUGHNESSY 

The virus may invade adjacent cells, it may mvade the blood and 
lymph stream, or it may extend along nerve fibers or by other means 
The method of spread probably vanes considerably in different infec- 
tions and may play an important part in determining the efficacy of 
any specific therapy Such continued spread and multiplication must 
be progressive until the infection reaches the maximum extent of cel- 
lular mvasion The infectious agent also leaves the cells and, in most 
diseases, is eliminated from the body through one or more portals of 
exit, such as the upper respiratory tract, the gastrointestinal tract, or 
the skin 

There are certain salient facts which must be reviewed briefly in 
order that specific prophylaxis or treatment can be judiciously con- 
sidered 

1 Virus infections are followed by a variable amount of antiviral 
substance in the blood stream Therefore, convalescent serums may 
vary considerably in potency 

2 For a serum to be effective, it must be rich m viral antibodies 

3 Immune serum can neutralize extracellular virus in transit and at 
the site of parasitized cells m the body 

4 Immune serum surrounding susceptible cells will probably pre- 
vent infection of these cells by virus 

5 In some diseases, if the virus has invaded cells, the presence of 
immune serum subsequently will not prevent the growth and multi- 
plication of the virus in the cell 

Therefore, the cardinal principles that should govern efforts to 
treat virus infections are ( 1 ) the use of serum rich in immune bodies, 
(2) treatment instituted early m the illness before there is extensive 
cell mvasion by virus, and (3) large repeated doses administered by a 
route which will bring the immune bodies rapidly in contact with 
the tissue cells 

Clinical and experimental investigation on the use of serum for 
virus infections is remarkably limited and the results have generally 
been considered disappointing This is principally due to the general 
difficulties attending virus research, such as inability to grow the virus 
easily and abundantly so that hyperimmune serums could be produced, 
the low titer of viral antibodies in the seum following a natural in- 
fection, limited supplies of natural immune serum, and difficulty of 
early diagnosis of the natural disease 

Despite these handicaps, and despite the general concept that anti- 
viral immune serums are valueless, studies have been pursued which 
bear out the value of specific serum therapy when full consideration 
is given to the behavior of virus infections and the nature of virus 
immunity 

MEASLES 

Prophylaxis —The literature on the value of measles serum in pro- 
phylaxis is very large First reported by Weisbecker 2 in 1894, the value 
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of com alcsccnt scrum is now w ell established There is reason to be- 
lies e that the measles convalescent serum must be nch m antibodies, 
because small doses arc effective This is confirmed in a recent publi- 
cation by G A Orlov 3 who reports success in titrating immune serum 
by complement- fixation test against virus antigen obtained b> oral 
washings from patients and emulsions of infected mouse lungs Fur- 
thermore, this titration bears out the clinical experience that measles 
com alcsccnt serum is much more potent than normal adult scrum, 
for the author found com alcsccnt serum to be approximately twenty 
times more active than scrum from adults 
Measles serum prophylaxis demonstrates x cry nicely the time rela- 
tionship of serum administration and the effect on the disease, or the 


TABLE 1 — MEASLES CONVALESCENT SERUM PROPHYLAXIS, SHOWING RESULT 
IN RELATION TO TIME OF ADMINISTRATION 
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Adrnlnlstra 
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78 
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19 
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2096 

1 214 

58 

758 

36 

124 : 
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serum inhibiting effect on the virus in the host If the amount of 
serum is held constant, it will usually cause complete protection when 
given in the first four days of the incubation period, cause a sero- 
attenuated measles if given between the fourth and eighth days of the 
incubation period, but will be valueless thereafter 
On the other hand, if the dose of serum is increased as the incuba- 
tion period progresses, the disease can sail be prevented, even when 
serum is given late in the incubation period 

Although accurate comparative studies are not mailable, a stud) of 
the published results indicates that convalescent measles serum globu 
lin from adult serum, and immune globulin from placental extract arc 
probably comparable m potency The dose generailv recommended 
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is 2 cc for infants, 3 to 5 cc for young children up to the age of five 
years, and 5 to 10 cc over five years and for older children Except 
for infants in whom complete protection is desirable, it is preferable 
to give the serum on the fifth to seventh days of the incubation period 
in an attempt to produce a sero-attenuated or modified measles which 
is followed by an active immunity 

Treatment —Measles is a disease which lends itself well to the study 
of the therapeutic value of a virus immune serum First, measles con- 
valescent serum is quite potent Secondly, the disease can be accurately 
diagnosed and treatment instituted before it reaches its fastigium It 
is astomshing that prior to 1936 it was beheved almost universally 
that measles serum was without therapeutic value Since then, several 
studies 4 have established that the intravenous administration of large 
doses of convalescent serum (20 to 50 cc ) during the pre-eruptive 
active stage would, in most instances, modify the disease Such ther- 
apeutic effect has smce been also demonstrated with the use of immune 
globulin by Stokes, Mans, and Gellis 6 who also pointed out that such 
therapeutic modification was most clearly evident in those children in 
whom Koplik spots appeared earlier and, therefore, treatment was 
instituted earlier They further report two instances of a temperature 
crisis and complete inhibition of the development of a rash despite 
the fact that, at the tune of treatment, the disease was florid in char- 
acter with severe cough and catarrhal signs 

POLIOMYELITIS 

Prophylaxis —There are no clinical studies on the value of antiserum 
as a prophylactic measure The low contagious incidence and the hap- 
hazard development of the recognizable disease makes such a study very 
difficult However, there are sufficient laboratory studies to justify 
the behef that immune serum is effective prophylactically Despite 
the difficulties in obtaining clear-cut evidence from experiments on 
monkeys, Schultz and Gebhardt’s 0 results are statistically significant 
indication of protection from the use of immune serum Kramer, 7 
using the Lansing strain in mice and human convalescent serum, not 
only showed protection when serum was given up to two weeks be- 
fore virus, but also demonstrated protection when serum was given 
after intracerebral virus infection, some protection bemg apparent 
even when given ninety-six hours later He concluded that the pro- 
tection appeared to be specific, due to absorbed circulating antibody 
and felt that there was some direct relationship between the amount 
of neutralizing antibody and the degree of protection These results 
have been corroborated 8 with the use of gamma globulin from adult 
serum wherein some protection was observed, even when the gamma 
globuhn was given as long as ninety-six hours after intracerebral in- 
jection of virus m mice 

Treatment —Laboratory studies to determine the value of immune 
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antibodies m therapy arc handicapped bj the fact that such studies 
ha\ e not been done on animats m which the disease follows a course 
comparable to man The necessity of producing the disease bv intra- 
cerebral injection of the virus imposes a \cry critical test for the value 
of immune antibodies, particularly since hyperimmune antibodj 
sources have not been developed The inference may be drawn from 
the aforementioned work b> Kramer and Stokes that there was ther- 
apeutic effect since protection was afforded to mice nmetv-scc hours 
after virus inoculation, for it is probable that after a mnctv-six hour 
interval the injected vims had already imaded nervous tissue cells 
However, none of the animals who showed symptoms or signs of 
acme disease survived 

Critical analysis of the numerous clinical studies compels one to dis- 
count them all, whether favorable or unfavorable From the mtroduc- 


TABLE 2 — TITRATION OF ANTIBODIES AGAINST THE LANSING STRAIN OF 
VOUOITOXITIS IN WHITE MICE 


Serum Tested 

Dilutions of Scrum in Saline* 


1/10 

1/25 

1/50 

1/100 

1/250 

1/500 

Human Convalescent Serum, 
Lot US 

Gumma Globulin 

Normal Adult Serum, Lot 37 
Normal Adult Serum, Lot 38 
Control (Saline) 

0/6 

0/7 

4/6 

0/8 

8/8 

2/7 

0/8 

4/7 

5/5 

2/5 

5/7 

7/7 

6/6 

3/8 

2/7 

8/8 

6/6 

8/8 

4/8 

7/8 

7/8 

3/3 

6/6 

7/7 

6/6 

4/4 


• Numerator — number of mice dead 
Denominator *• number of mice inoculated 


torv considerations, it is apparent that therapeutic efficacy is possible 
only from treatment instituted early m the course of illness, the so- 
called early preparalytic stage. Even in outbreaks, early recognition 
is the exception rather than the rule The course of the disease is 
variable and unpredictable, and statistically significant results would 
require rather large numbers of cases. Furthermore, there is no abun- 
dance of potent immune serum The so-called “convalescent” scrum 
is in most instances, serum collected from any paralytic patient, re- 
gardless of the interval since the illness. If the virus antibody titer of 
poliomyelitis blood betiav es like that of other postmfectious antibodies, 
then most ‘convalescent poliomyelitis strum,” used cbmcally, must 
have a relatively low titer of antibodies. In fact, some of the early 
titrations in monkevs, even though not too accurate, indicated that 
ordmarj adult serum had as good a titer as the scrum obtained from 
long-standing poliomj clicis patients 0 Recent!} we had occasion to 
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compare the titers of pooled adult serum, pooled convalescent serum ob- 
tained from patients who had had an attack of poliomyelitis from one to 
three years previously, and gamma globuhn These titrations, carried 
out against the Lansing strain of virus in white mice, revealed some very 
significant differences Table 2 represents one such titration 

It appears from these titrations that the pooled serum from rela- 
tively recent patients is more potent than pooled adult serum and 
about equal in potency to gamma globuhn Clinical studies, there- 
fore, in which relatively small doses (50 to 100 cc ) of probably low 
potency serum was employed must be discounted 

The course of human poliomyelitis is another obstacle in attempts 
to establish the value of immune body therapy in this disease When a 
diagnosis of early “nonparalytlc ,, or “preparalytic” poliomyelitis is 
made, virus mvasion of central nervous system cells has, in all prob- 
ability, taken place There is no way of knowing the extent of such 
involvement If it is extensive at this time, obviously serum treatment 
cannot be very effective The results of gamma globuhn therapy 8 in 
measles may serve as an analogy The longer the interval between 
Koplik spots and rash (and, thus, immune therapy being instituted 
when fewer cells were involved) the more beneficial the effect. Our 
early diagnostic criteria for poliomyelitis are very limited and un- 
satisfactory Until these criteria are improved, and until we establish 
a good method of making an early diagnosis before there is extensive 
nerve cell invasion, immune serum therapy in poliomyelitis will con- 
tinue to labor under a handicap 

In a study* over a ten year period, comparatively large doses of 
convalescent serum (ranging from 100 to 800 cc and averaging 
250 cc ) have been administered to patients in the early acute stage 
without obvious clinical paralysis, the diagnosis being made after a 
careful history, physical and neuromuscular examination, and con- 
firmed by positive spinal fluid findings Attempts were made to secure 
this immune serum from as recent cases as possible, usually those 
occurring within one to five years The serum was always adminis- 
tered intravenously, although in the first two years small amounts 
were also given mtraspinally The initial dose was 100 to 200 cc, 
depending on age and weight, and the same dose was repeated at 
twenty-four-hour intervals until convalescence set in In this period 
of time, 298 patients were treated The incidence of permanent paral- 
ysis was 2 3 per cent and the mortality was 1 per cent Although 
there is no control group for comparison, it is felt that these results 
are clinically significant, because the clinical disease during this tame 
was at least of average seventy From other reports, 10a ’ 10b it is reason- 
able to expect that 30 per cent of these early cases would have pro- 
gressed to paralysis and that one third to one half of the 30 per 
* This study was conducted from the Samuel Deutsch Serum Center, Chicago, 
by Doctor Albert M Wolf and one of the authors 
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cent, 10 ’’ VK or 10 to IS per cent, of the total number would have per- 
manent paralysis Thus, c\cn though this study lacks a control group, 
the results arc strongly indicative, for a much larger rano of patients 
than normally expected had a more benign form of the disease when 
thc> received large doses of convalescent serum 
In this group of 298 prcparalytic patients, thirty-two, or 11 per 
cent, subsequently developed definite signs of bulbar poliom) elms 
These patients were more acutely sick and consequently received 
more scrum, the average therapeutic dose being 350 cc Twenty of 
these patients at no time exhibited the fulminating and critical picture 
usually characteristic of bulbar poliomyelitis Two of the thirty-two 
patients m addition to bulbar paralysis, also had spinal paralysis, in 
one mild, m the other moderately severe There were two deaths in 
this group of patients with bulbar poliomyehtts, a significantly low 
fatality rate for this type of the disease 

MUMPS 

Prophylaxis -Although the literature is not extensive, it is uniformly 
favorable on the prophylactic value of mumps com alt-scent serum 
Since Hess’ 1 first used comalescent serum for this purpose, there have 
been other studies, 11 all reporting success with doses varying from 
2 to 15 cc In our experience, mumps convalescent serum confers pro- 
tection on exposed susccptiblcs, but it does not appear to be a rich 
source of immune bodies We believe that the minimum prophylactic 
dose should be 20 cc., and it would be wise to increase this amount 
to 40 cc for adults. 

Treatment —Mumps convalescent scrum has been used in the treat- 
ment of acute, noncomphcated mumps m adults with the principal 
purpose of preventing extension of the disease, particularly to prevent 
orchitis in males There are but few reports that merit consideration, 
those of De Lavergne and Florennn” and Iverson 14 arc probably the 
best. Both these studies point to a reduced incidence of orchitis in 
patients who were given convalescent serum after the appearance of 
parotitis De Lavergne and Florentin treated 113 patients with two 
doses totalling 30 cc The contrast of 24 per cent orchitis in 107 un- 
treated controls with 4 per cent in the treated patients is rather strik- 
ing Iverson administered 40 cc. of mumps convalescent serum to 
alternate cases in a gronp of soldiers with mumps In the fifty-set 
serum-treated cases, 20 per cent developed orchitis, one bilateral, while 
in the fifty-six controls, 30 per cent developed orchitis of which three 
cases were bilateral A recent study by Rambar 15 yielded results com- 
parable to those of Iverson In view of the probable low immune body 
content of the serum (judging from the amounts required for effec- 
tive prophylaxis) it appears that all these authors emplo> ed minimal 
and possibly inadequate amounts of serum. It would be worthwhile to 
conduct a study m which larger amounts of concentrated convales- 
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cent serum were used and to see rf the complication rate could be 
consistently and significantly reduced 

EQUINE ENCEPHALOMYELITIS 

With improved and increased facilities for virus diagnosis, outbreaks 
of this disease are being recognized with increasing frequency A 
large outbreak occurred in 1941, and 1080 cases in North Dakota alone 
were reported, 16 with a mortality of 8 9 per cent. A smaller outbreak 17 
in Massachusetts in 1938 was highly fatal and caused about thirty 
deaths 

Prophylaxis —There is good laboratory evidence on the prophylactic 
value of hyperimmune rabbit and horse serum 18 > 10 Small amounts of 
such serum will protect against subsequent intracerebral injection of 
many times the minimal lethal dose of virus 

Treatment —The principal evidence on the value of serum treatment 
of Western equine encephalomyelitis has been contributed by Zichis 
and Shaughnessy 19 who worked with experimentally infected mice, 
guinea pigs and monkeys It is significant that these workers rigidly 
observed those cardinal principles previously enumerated Employ- 
ing a laborious and prolonged course of immunization, they prepared 
a potent hyperimmune rabbit serum Treatment was instituted as soon 
as the experimental animals became visibly sick They gave large and 
repeated injections of serum, both intrap eritoneal and intracardiac 
With this regimen, 67 3 per cent of fifty-five guinea pigs recovered 
while only one of forty-one control animals spontaneously recovered 
Further evidence that the serum-treated and recovered animals had 
passed thiough the active disease was subsequent resistance to lethal 
amounts of the five virus Some of the recovered animals subsequently 
sacrificed showed histopathologic findings indicative of healing enceph- 
alomyelitis 

EPIDEMIC INFLUENZA 

Laidlaw, Smith, Andrewes and D unkin, 20 in 1935, reported experi- 
ments on the use of concentrated hyperimmune serum treatment in 
mice experimentally infected with influenza virus Although treatment 
was instituted twenty-four and forty-eight hours after infection, only 
35 per cent died, in contrast to 80 per cent fatality in control, un- 
treated animals Of the greatest significance was the observation that 
most of the treated survivors showed extensive lesions of the lungs 
when subsequently killed This led these workers to state that this 
was “convincing evidence that the virus had reached and produced 
damage in the lungs, and that concentrated serum was powerful 
enough to arrest the pathological process ” 

These results have since been confirmed by Henle, Stokes and 
Shaw 21 Not only was death prevented in experimentally infected 
mice up to forty-eight hours after infection when the animal was ill 
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with set ere influenza, but Stokes 3 states that scrum treatment by the 
mhalaaon route required only about one-tenth that required by the 
mtrapentonea! route for the same effect. This experience emphasizes 
the importance of having the immune antibodies at the site of infec- 
tion. It also rends to confirm the fa\ orable results reported by Smoro- 
dmtsev— u ho used convalescent serum treatment by inhalation of 
Type A epidemic influenza in man. 

ATYRICAL PNEUMONIA 

So-called “atypical" or “virus” pneumonia is being seen with in- 
creasing frequency Although this disease is classified as a clinical syn- 
drome, \iruses hate been isolated which fall m the psittacosis or 
ornithosis group Me) er and Eddie, 33 in renewing the literature, 
had expressed a favorable opinion on the value of convalescent scrum 
in therapi of psittacosis, although they made the reservation that con- 
valescent serum was of low potency and that better results should be 
expected from hyperimmune serum. 

Solomon 31 found an opportunity, during an outbreak of “atypical” 
pneumonia at a Naval Air Station, to treat ten unselectcd patients with 
convalescent serum He administered 2S0 cc. intravenously within 
three days of onset of illness, and reported crisis within twelve to 
eighteen hours following serum treatment, rapid recovery from illness, 
and discharge to duty after an average of nventy-nvo days The control 
untreated patients usually recovered slowly, the temperature dropped 
by lj sis, and they averaged thirty-nine da>s in the hospital before 
discharge to duty 

MISCEUANEOUS AND RELATED CONDITIONS 
Isolated reports on a variety of conditions contribute to a con- 
stantly accumulating literature, all bearing on the value of immune 
serum in the treatment of intracellular parasites Thus, Habel* 5 re- 
cently presented experimental data indicative of protective value in 
aiittrabies serum, Evans, Slavin and Berry 33 administered specific 
hyperimmune rabbit serum to mice experimentally infected with 
herpes virus They showed a statistically significant effect from the 
scrum even when it was administered forty-eight hours after infection 
They concluded that anabody admimstraaon retarded, and in some 
cases arrested, progression of herpetic infecnon of the nervous system 
Tn our laboratory, 33 hyperimmune monkey serum was employed m the 
treatment of mice infected intracerebrally with a virulent lymphocytic 
choriomeningitis virus There was definite protection when serum was 
given as late as forty -eight hours after infection with 50 per centof 
the animals surviving, while the fatality rate in the controls wa* 10 0 
per cent 

Smorodintsev, 3 * m a review on spring-summer - ’ 

that convalescent or hvpenmmtinized animal 
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mg the incubation period provided the interval between injection of 
virus into mice and the inoculation of the serum was not greater than 
one to four days Furthermore, he reports favorable results from use 
of the immune serum in treatment of the disease in man He also 
stresses that, m order for therapy to be successful, the serum must be 
administered on the first or second day of the disease and followed by 
subsequent additional injections He states unequivocably that “patients 
thus treated with repeated injections of convalescent serum showed a 
critical drop in temperature and a marked improvement of their general 
condition.” 

Topping 20 has reported clear-cut evidence that an immune serum 
containing large amounts of protective antibodies will save a large 
majority of guinea pigs infected with Rocky Mountain spotted fever 
when the serum is administered after onset of symptoms of the active 
disease He 80 has also used the immune rabbit serum in treating fifty- 
two patients before the third day of rash The fatality rate in this 
serum treated group was 3 8 per cent as compared to the expected rate 
of approximately 18 8 per cent 

There have been several reports on hyperimmune typhus serum 
Wyckofi and Bohnel, 81 in a recent study, demonstrated that hyper- 
immune rabbit antiserum “has a positive therapeutic effect in guinea 
pigs diseased with epidemic typhus” even when the serum is admin- 
istered as long as five days following infection 

COMMENT 

The chief aim in the presentation of material in this clime is to open 
for review and reconsideration the value of immune bodies in the 
treatment of virus diseases, a topic which for long has been generally 
considered closed The increasing knowledge on the behavior of 
viruses in the host and the accumulating favorable evidence justifies a 
reexamination of this subject and a possible reorientation of thinking 

In the light of our present information, the earlier failures and re- 
sultant hopeless attitude become clear The field of virus research is 
relatively new, and rapid progress is still impeded by many difficul- 
ties It was fundamentally important to use serums rich in antibodies 
To produce such serums, potent antigens were necessary It is only 
recently that any high-titered virus antigens have been prepared by 
isolating more virulent strains, by chick embryo technic, and by puri- 
fication The use of better antigens has made possible more potent 
serums which have been therapeutically successful where earlier 
efforts failed 

A very important qualifying factor in determining therapeutic 
efficacy of immune bodies is the extent of cell involvement at the time 
of therapy At the present time, it appears that cells already parasitized 
by virus are probably beyond any help from serum therapy Though 
cells may be invaded even before demonstrable signs and symptoms of 
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disease are present ,* 3 there is no basis for the belief that cell involve- 
ment is extensive and complete early tn the disease In fact, all clinical 
evidence points to the usual course of virus illness as a progressively 
extending cell invasion Maximal cell involvement probably takes place 
v\ ell after the activ e illness has become manifest. The introduction of 
immune bodies into the host and their presence at the location of in- 
fection should protect the healthy cells from invasion by virus This 
must be the mechanism of therapeutic efficacy which has been so 
clearly demonstrated m a number of virus infections 
These considerations throw a sharp light on the great importance 
of early diagnosis of virus infections At present, vve are generally 
handicapped by vague diagnostic criteria Differential diagnosis par- 
ticularly is difficult. There are no specific laboratory tests to aid the 
clinicians to establish a definite early diagnosis It is possible that this 
aspect of virus infections has been neglected because of the general 
attitude that therapy was worthless We believe that an attitude of 
resignation is wrong In fact, it is most important that a virus disease 
must be diagnosed at the earliest possible moment Stokes 8 has recently 
placed the greatest stress on the importance of earlier diagnosis Clin- 
icians and laboratory men should concentrate their efforts in estab- 
lishing clear-cut diagnostic findings and laboratory tests. 

Even though a serum is potent, and a relatively early diagnosis is 
made, it is sail important that the serum be administered by a route 
that brings the immune bodies most rapidly to the seat of infection 
The dose must also be adequate Since the seventy of many virus in- 
fections vanes considerably, it would probably be a wise course to 
give maximal dosage rather than minimal 

It would be too much to expect that all virus diseases arc susceptible 
to antiserum therapy Those diseases against which potent serums can 
be prepared and which can be treated early should respond. It would 
also be too much to expect all patients to be treated successfully Some 
virus infections, such as poliomyelitis, are extremely variable, and 
those patients with a fulminating disease and early extensive cell 
involvement by virus will not be susceptible to therapy' 

The expression "too little and too late’ can be aptly used to account 
for past failures in efforts to treat virus infections with immune 
serums We should take cognizance of these mistakes in the future. 
We should renew our efforts to treat virus diseases m humans with 
immune bodies, following closely the cardinal principles of using 
potent serums, treating the paaent early, and using adequate dosage 
by a route which will most rapidly bring the antibodies to the seat 
of infecnon. 
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JAUNDICE IN THE NEWBORN 

Heyworth N Sanford, M D , F.A A P * 

Jaundice or icterus m the newborn is a symptom complex of a 
> ellowish discoloration of the shin, mucous membranes, and fluids of 
the bod\ , caused by an increase of bile pigments in the blood stream 
All newborn infants hate an abnormal amount of bile pigments in 
their blood but only about 30 per cent have this increased pigment 
to such an extent that it spills over into the shin and tissues as visible 
jaundice There arc many causes of hyperbilirubinemia, some of tthich 
are dangerous to the life of the child and require prompt treatment 
It is our problem, therefore, when seeing a newborn infant with jaun- 
dice to attempt to differentiate the various pathological reasons for 
its occurrence. 

Jaundice m the newborn may be classified into two groups, hemo- 
lytic jaundice in which a blood disturbance is the principal factor, 
and obstruenve and infectious jaundice which principally involves the 
biliary system The hemolytic group includes physiological jaundice 
or icterus neonatorum, icterus neonatorum precox, or prolongs, the 
symptom complex of erythroblastosis or hemolytic disease of the 
newborn, and various unexplained types of hemolysis that used to be 
grouped under the broad term of icterus gravis The group consid- 
ered as obstructive or infectious includes those caused by obstruction 
of the bile ducts, as in liver damage either infectious or congenital 
This includes all types of antenatal and prenatal infection, Wmckel’s 
disease, syphilis and m the obstructive type, congenital atresia of the 
bile ducts 

ETIOLOGY 

Icterus Neonatorum —This includes 98 per cent of all jaundice m the 
newborn and ma> be considered as physiological or a normal phe- 
nomenon The cause of this jaundice is not entirely understood but the 
most accepted explanation is that a prenatal polycythemia which is 
due to the inefficiency of the placenta as a respiratory organ, and to the 
mixture of venous and arterial blood in the fetal circulation, is not 
needed after the birth of the child As a consequence, when the lungs 
commence their function of oxygenation, there is a marled destruc- 
tion of red cells with a liberation of hemoglobin. This hemoglobin is 
converted mto hemobihrubm which the liver cannot successfully 
eliminate at this time. Bilirubin, therefore, appears m the blood stream 
of all newborn infants, and in certain individuals, in sufficient quan- 
tity to be deposited in the tissues 

* Associate Professor of Pediatrics (Rush) University of Illinois College of 
Medicine Associate Attending Pediatrician, Presbyterian Hospital Chicago 
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Other theories are that the liver of the newborn is not immediately 
capable of functioning as a mature organ in removing bihrubm from 
the blood stream, and Schick 1 believes that the hyperbilirubinemia is 
the iron-free part of the maternal hemoglobin, the maternal hemo- 
globin being broken up by the placenta to make iron available for 
the fetal hemoglobin This would explain the more intense icterus of 
premature infants, as they are bom when the placental iron metab- 
olism is at its height It is a common clinical observation that pre- 
mature infants are always more severely jaundiced and for a longer 
period of time than full term infants, while overmature infants are 
relatively free of icterus 

Icterus Neonatorum Precox,— The older clinicians observed a small 
number of newborn infants m which jaundice was more intense than 
that of icterus neonatorum and lasted for a longer period of time 
They termed these cases icterus neonatorum prolonga Halbrecht, 2 in 
a study of 10,000 newborn babies, found sixty such infants In 95 per 
cent of the cases he was able to demonstrate the incompatibility of 
the child’s blood with that of the mother He believed that the pas- 
sage of anti-A and anti-B isoagglutinins from the mother to the child 
through the placenta hemolyzes the infant’s red cells and produces 
an increase of bilirubin in the placental blood and later m the infant’s 
blood stream 

Erythroblastosis Fetalis (Hemolytic Disease of the Newborn) —This con- 
dition is stated as occurring m one of every 200 newborn infants, but 
in my experience I have found it only in about one of 800 infants I 
believe that the reason for this apparent discrepancy is that Rh- 
negative mothers are not evenly distributed among the population 
but occur considerably more in some localities than in others The 
condition is presumed to be caused by the isoimmunization of the 
Rh -negative mother by an Rh-positive fetus, from an Rh-posidve 
father According to Levine, 3 passage of the fetal blood across the 
placenta causes the Rh-negative mother’s blood to form anti-Rh ag- 
glutinins, which pass back through the placenta and hemolyze the 
susceptible fetal Rh-positive blood 

In 90 per cent of these cases of erythroblastosis fetalis, the above 
conditions of an Rh-positive father, an Rh-negative mother, and an 
Rh-posinve fetus are fulfilled In the remaining instances the mother 
is Rh-positive or the baby is Rh-negative Whether this is due to un- 
discovered agglutinins or to an entirely different pathogenesis is as 
yet unknown Inasmuch as approximately 15 per cent of the white 
population is Rh-negative (Negroes, 5 per cent), the expected in- 
cidence of this phenomenon Avould be one seventh of all matings, and 
a much higher incidence than 1 500 full term deliveries would be 
expected The reason for this variance is the tendency towards small 
families The first baby is almost always immune, and a large propor- 
tion of the Rh-positive fathers are heterozygous Only 50 per cent of 
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the offspring could immunize the mother E\cn with a homozygous 
father, all the children may be normal even though Rh-positivc if the 
Rh-negative mother is incapable of producing antibodies 
Nuclear Icterus —Whether this is a definite clinical entity or simply 
a complication of intense jaundice is not clear It may exist alone or as 
a complication of hemolytic disease, infection, or biliary dysfunction. 
It is a rare condition, characterized pathologically by a deep yellow 
staining of the basal ganglia. Most observers agree that the primary 
factor is an injury' to the nerve cells, with a secondary deposit of bile 
pigment. While intense jaundice always accompanies the disease, the 
degree of jaundice is not a cause of the condition. I observed an infant 
with erythroblastosis and an icterus index of 450 for eleven days, who 
did not develop the condition. 

Unexplained Jaundice (Probaby Due to Hemolysis) —There arc in- 
stances in which the infant’s symptoms clearlv resemble hemolytic 
disease of the newborn when the mother is Rh-posinve and the infant 
Rh-negame. There is no definite explanation for this Proponents of 
the Rh theory believe that these instances may be due to aty pical or 
indeterminable agglutinins, or to the agglutinins Hr, A or B These 
constitute about 10 per cent of all instances of erythroblastosis or 
hemolytic disease. Infections either pre- or postnatal, congenital heart 
disease, or biliary dysfunction will occasionally cause jaundice, in- 
crease of young red cells in the blood, enlarged liver and spleen, 
anemia and other symptoms that are similar to erythroblastosis neo- 
natorum or hemolytic disease of the newborn. 

Sopjis —Almost any bacteria may cause the infection, the most fre- 
quent being the streptococcus, staphylococcus, pneumococcus and 
colon bacillus Infection may occur prenatally or postnatally The 
portal of entry is most often through the cord, and next the skin. 

Winckelx Disease^-This might be included under sepsis, although 
no definite organism has yet been found as a causative factor It 
occurs late in the newborn period, and is very rare. It is characterized 
by jaundice, cyanosis and blood in the nnne. 

Congenital Syphilis —'While not as common as formerly, this should 
always be considered It can simulate every phase of erythroblastosis, 
sepsis or biliary dysfunction. It is usually seen if the mother has been 
untreated before the fifth month of pregnancy 

Obstructive Jaundice —This is due to congenital malformations of 
the bile ducts, and may be caused by almost any combination of atresia 
or stenosis There is also some form of obstruction m sepsis but this is 
not considered under this heading The obstruction to the entry' of 
bile into the intestine causes an absence of stercobihn m the stools, 
and a high bilirubin content of the blood As the disease continues, 
cirrhosis and enlargement of the liver and wasting of the child result. 
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SYMPTOMS AND COURSE 

Icterus Neonatorum —This appears as a jaundice from twenty-four 
hours to four days after birth in an otherwise normal newborn It 


varies from a slight discoloration of the sclera to 

an intense orange 


TABLE 1 — CLINICAL COURSE IN JAUNDICE IN NEWBORN 
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Nuclear Icterus 



Normal at birth, jaundice developed at 30 hours. 
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color It may deepen for a few days, fade during the next week, and 
entirely disappear in two weeks The urine may be discolored with 
bile, but the stools are normal The liver and spleen are not enlarged 
and the well-being of the child is not affected m any way The blood 
is normal except for an increase of bilirubin of over 2 mg per 100 cc 
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(icterus index over 16) It must be remembered that the blood of the 
normal newborn infant may show as many as J per cent nucleated 
red cells during the first two days of life These arc normoblasts, but 
occasional crythroblasts are seen There is no associated anemia, and 
the nucleated red cells decrease during this time. 

Icterus Neonatorum Precox.— In these infants the jaundice is a little 
deeper than in physiological jaundice, and may last for a longer period 
of time. The liver and spleen are not enlarged, and the w ell-being of 
the child is not affected in any way The stools are normal bnt the 
urine may contain considerable urobilin. The blood will show an 
icterus index of over 20, and there may be nucleated red cells as high 
as 8 or 10 per cent. There may be a few erythroblasts and myelocytes 
There is no associated anemia Many of these cases are diagnosed as 
erythroblastosis neonatorum. 

Erythroblastosis Neonatorum —Infants suffering from this condition or 
any variation thereof will show the following symptoms jaundice, 
enlarged hver and spleen, an excess of nucleated red cells in the cir- 
culating blood, macrocytic hypcrchromic anemia of taiying intensity, 
and m cases of hydrops, edema of the tissues and body cavioes At 
autopsy an excessive number of erythroblastic foci are found through- 
out the body organs. 

The initial symptoms vary from the extreme of so much edema 
that the fetus is bom dead, or dies shortly after birth, to that of a 
jaundice that is only sbghtly more intense than that seen in physio- 
logical icterus neonatorum. In other instances theunfant wall show zn 


anemia without the initial jaundice. The jaundice may be apparent at 
birth in the form of yellow vemix, or the infant may be bom whozz 
visible jaundice, which appears and deepens almost under vonr e-« 
during the first twenty-four hours of life During this period zb- 
spleen may not be palpable at birth but will enlarge to consdersb ^ 
size as the process develops. The hver soon becomes eaffh pz'zpzb^z. " 
The blood shows a macrocytic hyperchromic anemia m t 1 — , th~ 
hcmoglabin is reduced below 75 per cent and rru\ be as 'ttt zz zz~ 
cent, with the red cells below 3,000,000 and possblr btxZr^ I c.'/j iyyf 
There is an increase of nucleated red cells of frm ' 

The majority of these are normoblasts, the reader cwthrobSc 

The while cells are increased, with numbers </ — „ 

ent. The platelets are decreased. In 90 o*r ee— \ 

blood will be Rh-posunve, while that of the w - - 

tive and the father Rh-posmvc. Cretin ^ 

in about 60 per cent of the mothers IW.-i f— ^ 

The unne usually conraimTS^l^T^- ^ 
gives a direct or b.phasic reacts 
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hemorrhages, melena or bleedmg from the cord The coagulation tome 
is not usually increased, but the bleedmg time is increased 

As the condition develops the child becomes more apathetic and 
listless, and with the deepening jaundice petechial and gross hemor- 
rhages appear Death usually occurs in the first forty-eight hours with 
cyanosis and collapse When recovery takes place, the jaundice fades 
and the blood commences to regenerate A few nucleated red cells 
may persist for several days The urine continues to be bile-stained for 
some time The hver and spleen may remain enlarged for several 
months When recovery occurs in these children, they behave like 
any other infant, and there are no residual symptoms Very infre- 
quently nuclear icterus will develop in the first week Such infants 
usually die, and if recovery takes place a hopeless idiocy is the re- 
sult Alany infants who recover from erythroblastosis show a dark 
st ainin g of the first teeth when they erupt It does not seem to affect 
the second teeth, nor do the first show any other changes These iron 
deposits appear to have occurred in fetal life 

Nuclear Icterus —This may develop with intense jaundice only, or 
during the course of an erythroblastosis, sepsis or biliary dysfunction 
ft is an uncommon condition The jaundice is a deep bronzing, but 
as stated before, the degree of jaundice does not determine the disease 
Associated with this are neurological symptoms of flaccidity, or spas- 
ticity and convulsions It is usually fatal, death occurring in three or 
four days In a child recently under my care, the birth was normal 
with no visible jaundice Severe jaundice developed on the second day 
with flaccidity and apnea Death occurred on the third day of life 
The blood was normal, there were only 6 per cent of nucleated red 
cells, the van den Bergh test was indirect, and the icterus index was 
100 Autopsy showed only the nuclear staining, with no evidence of 
increased erythopoiesis 

Sepsis.— In the prenatal type, the child is bom with the following 
symptoms jaundice, bleeding from the portal of entry (cord) or 
petechial hemorrhages, and enlarged hver and spleen Frequently a 
positive blood culture can be obtained In the postnatal type the 
symptoms are more likely to develop after the fourth day of life 

Winclcel's Disease — This disease is characterized by the triad of 
icterus, cyanosis and hemoglobinuria It is very uncommon at the 
present time It usually begins m the later newborn period between 
the ages of four and twelve days of life, with a sudden onset of icterus 
which increases in intensity Polyuria develops, and the urine is 
stained with blood pigment Fever is not particularly common, but 
restlessness, cyanosis and rapid pulse and respiration occur There is 
an increase of white cells, and an accompanying anemia Death occurs 
m a few hours to two weeks 

Congenital Syphilis — Syphilis of congenital origin can simulate every 
phase of any of the above diseases It is always best to obtain the 
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mothers Wosscnnsinn or Kahn reaction m any instances of intense 
jaundice, enlarged spleen, or anemia in the newborn, if it has not been 
done late m pregnane) The infant’s blood tests are not reliable dur- 
ing the newborn period Roentgenograms of the child s long bones 
are more so These will show the characteristic lessening in density 
at the cpiphsscs. However, it must be remembered that somewhat 
similar roentgenograms arc occasionally found in erj throbiastosis and 
m certain premature infants 

Maltormshon of tho Bile Duet*.— Jaundice is the most striking symp- 
tom. It appears soon after birth and progressive!) increases until the 
skin becomes stained n deep green. In some instances the jaundice 
does not appear until one or two weeks after birth The stools are 
white or clay-colored and contain fat However, thc\ may appear 
normal for several days due to the presence of meconium, or to an 
aberrant bile duct emptying into the bow el The unne is highly col- 
ored and contains bile The icterus index is high and the van den 
Bcrgh is direct. The liter and spleen enlarge ns the condition pro- 
gresses At first there is no change in the blood but later an anemia 
det clops. Strange to sa) , there is no change in the prothrombin con- 
tent, or arc there an) hemorrhagic manifestations'* While the condi- 
tion develops m the newborn period, it ma> last for a considerable 
time. The child becomes greatly emaciated, and the lit er becomes 
very large through cirrhoses. 

I hate seen an instance of congenital atresia of the bile ducts, as 
proved by autopsy, w ith all the symptoms of erythroblastosis, 25 per 
cent nucleated red ceils, and increased areas of erythropoicsis Other 
similar cases have been reported so that there may be some correla- 
tion between these tsvo conditions Dat idsohii 5 reports such a case 
w hich svas explored and the ducts found patent. The child recovered 
following the operation. It would, therefore, be wise to treat such 
infants, with acholic stools but an excess of nucleated red cells with 
anemia, as erythroblastosis 

DIFFERENTIAL DIASNOSIS 

The differential diagnosis is shown in Table 2 
PROSNOSIS 

Icterus Neonatorum —The patient always recovers 

Icterus Neonatorum Precox.— Recov cry js the rule 

Erythroblastosis Fetalis.— The mortalit) is given os 50 per cent. How- 
ever, this can be split into the following Infants bom with edema 
or jaundice almost always die. Infants with jaundice developing after 
birth almost always live with treatment. Our mortalit) is 10 per cent. 
If death occurs, it is usually within four davs Infants bom with ane- 
mia always recover 
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Nuclear Icterus —Infants with this affection almost always die If 
they do live, the result is idiocy 

Sepsis —Prenatal sepsis is almost always fatal With treatment the 
prognosis of postnatal sepsis is good 


TABLE 2 — DIFFERENTIAL DIAGNOSIS 


Type 

Age of 
Onset 

Skin 

Liver and 
Spleen 

Unne 

van den 
Bergh 

Icterus 

Index 

Blood 

Icterus neona- 
torum 

2-6 days 

Golden yel 
low 

0 

Urobilin 

Indirect 

16+ 

Nucleated red cell! 
not over 5% Oc 
casional erythro- 
blasts. 

Icterus neona 
torum precox 

2-6 days 

Deep yellow 

0 

Urobilin 

Indirect 

20+ 

Nucleated red cells 
not over 8 % Oc 
casional erytbro- 
blasts 

Erythroblastosis 

fetalis 

Birth to 
48 hr 

, 

Deep yellow 
to bronze 
May be pal 
lor early or 
later 

Petechia e. 

Enlarged 

1 

Urobilin 

Bilirubin 

Biphasic 

75+ 

Nucleated red cells 
20 to 50% Many 
erythroblasts. 

Myeloblasts. 

Macrocytic by 
perchromlc ane- 
mia. In 90% in- 
fant will be Rh 
positive, mother 
Rh negative, fa 
ther Rh positive. 

Nuclear icterus 

24 to 48 1 
hr 

Deep yellow 

■ 

Urobilin i 

Indirect 

75+ 

No change If oc 
curs alone. B 

with erythroblas- 
tosis — like above. 

Sepsis 

After 4th 
day un 
less pre 
natal 

Yellow 
Petechiae 
Gross hemor- 
rhage 

Enlarged 

Normal or 
urobilin 


16+ 

Nucleated red cells 
may be over 5% 
Anemia develops. 
Increased white 
cells. 

Winchel’s disease 

4-12 days 

Deep yellow 
Cyanosis 

0 

Blood 

Urobilin 

Indirect 

75 + 

Increased white 
cells 

Anemia may de- 
velop 

Congenital syph 
lhs 

1 Any time 

1 

Varying jaun 
dice 

SUn lesions 

Enlarged 

Urobilin 

Bilirubin 

Biphasic 

16+ 

Can simulate er 

ythroblastosis. 
Positive Waisex 
rnann Kabn 

Congenital heart 
disease 

Birth to 
14 days 

Some jaun- 
dice 

Usually more 
cyanosis 

Enlarged 

Urobilin 

Indirect 

16+ 

Nucleated red cells 

can run over 10 
percent Usually 
normal red count 
or polycythemU* 

Atresia of bile 
ducts 

1 Birth to 
14 days 

i 

Jaundice in 
creases to 
deep green 

Enlarged 

Bilirubin 
Clay stools 

Direct 

100+ 

Usually no change. 
May have nucle- 
ated red cells 
over 10% 


Winckel's Disease — Although formerly considered fatal, the prog- 
nosis is now good, with treatment. 

Congenital Syphilis —The prognosis is good, if the disease is treated 
at once 

Congenital Atresia of the Bile Ducts —The prognosis is not good 
Occasionally it can be treated surgically but if inoperable, the pa- 
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tients usually die in the first year, although some have lived past five 
\ cars 

treatment 

tetorut Neonatorum —No change m the normal newborn procedure 
is justified or necessary' 

Icterus Neonatorum Precox.— Same as above. 

Erythroblastosis Fetalis —Immediate treatment is required Probably 
no condition in pediatrics will respond so rapidly to the proper treat- 
ment The life of the child depends on the rapidity of the transfusion 
The diagnosis may be evident at birth in a large, boggy placenta, 
golden yellow vemix, green ammotic fluid, and edema, jaundice or 
pallor of the child In such instances, an examination of the cord blood 
should be done immediately If a macrocync hy perchromic anemia is 
found (red cells under 4,500,000, hemoglobin less than 75 per cent), 
with nucleated red cells over 8 per cent, a transfusion of compatible 
blood should be given at once. The blood of the mother should never 
be used, and it is just as well not to use that of the father I do not 
wish to confuse the reader All of the latest reports on the treatment 
of this condition emphasize the necessity of transfusing the infant with 
Rh-ncgative blood, the inference being that the transfusion of Rh- 
positive blood is not only useless, but is dangerous to the life of the 
child. I think that these statements are very unfortunate I have seen 
instances of desperate attempts to obtain Rh-ncgative blood, while the 
child suffered from a lack of transfusion of any blood I believe that 
no physician need feel that he has endangered the life of the child by 
not giving Rh-ncgative blood, because in the majority of instances it 
makes little difference whether Rh-negatrve or Rh-positive blood jj 
transfused For the past fifteen years I have given these infants am 
blood that did not agglutinate the cells and serum of the infant cf-e- 
incubation at 37° C for one hour and centrifugation at 600 rev na- 
tions per minute. 
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Some infants will require only one or two transfusions, while others 
may" need many more In one instance I found it necessary to give an 
infant twenty-five transfusions These may be given twice a day until 
the child is out of danger In some instances the child does not re- 
spond well to the transfusions, the jaundice deepens, and the anemia 
continues In such cases the donor should be changed I have found 
that some of these cases respond to Rh-negative blood and others do 
not. In one instance we used eight donors, some Rh-negative, before 
we found one that helped the child This A x Rh-positive infant had 
cold agglutinins to seven Ax Rh-negative and Rh-positive donors 
Almost as important as the transfusions is the necessity of supply- 
ing oxygen These infants should be placed under an oxygen hood 
and given three to four liters per minute as long as nucleated red cells 
are present m the blood smear, or as long as there is clinically any 
sign of cyanosis Afterwards, as the jaundice persists, it should be 
given fifteen minutes out of every two hours 
The nutrition of the child is obviously of importance Feedings can 
be begun at once of pooled breast milk, or any good, easily digested 
food The mother’s own milk should never he used as there is evi- 
dence that the antigens are transmitted through it Usually the child 
can take a bottle, or if not, a dropper or tube can be used If there is 
any question of dehydration or lack of ability to take food, the child 
can be given 80 to 100 cc of 5 per cent glucose in normal saline 
once or twice a day This may be given through the cannula, if left 
in place, or if not, subcutaneously Darrow 6 believes that this is spe- 
cific to combat liver damage 

It is customary to give some form of vitamin K or calcium to these 
infants, as they frequently show some hemorrhagic disturbance The 
supposition is that they have a prothrombin deficiency Actually they 
are deficient in platelets, and it is unnecessary to give vitamin K or 
calcium if ample transfusions are given, as they furnish enough of 
both elements It must also be remembered that many of these infants 
die of infection, so every effort should be made to guard them from 
this hazard If any type of infection develops, I have found that it is 
not dangerous to give one of the sulfonamide drugs m full doses of 
1 to 2 grains per pound body weight However, since the advent of 
penicillin we have given 10^000 units subcutaneously every three hours 
until the infection subsided 

Nuclear Icterus —The treatment is similar to that of erythroblastosis 
fetalis 

Unexplained Jaundice of Hemolytic Origin.— Same as above 
Sepsis —Transfusions of typed blood are given intravenously, 10 to 
15 cc per pound body weight. Sulfadiazine or any of the other sulfo- 
namides, 1 to 2 grains per pound body weight by mouth, or penicillin, 
10,000 units every three hours subcutaneously, may be given Support 
the infant by pumped breast milk or any easily digested food, feed 
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by tube or dropper if swallowing is difficult. In liter m\ ol\ cment, 
give 100 to 150 cc of 5 per cent dextrose m normal saline, intraven- 
ously or subcutaneously, once or twice daily In liver involvement 
with cord hemorrhage or pctcchiac, give some form of vitamin K 
by mouth or hy podcrmically if desired, 5 mg per day' This will react 
in two hours 

Congenital Syphilis —Begin by giving a 25 mg (half 50 mg) tablet 
of acetarsone by' mouth e\ cry other day and increase the amount to 
50 mg daily after a week. It is also possible to give 18,000 units of 
penicillin 7 per pound of body weight in twenty-four hours, giving it 
every four hours for a week. 

WinclePs Disease —Give intravenous transfusions of 10 to 15 cc. of 
citrated whole blood per pound of body weight immediately Tins 
should be repeated at least daily as long as the cyanotic condition con- 
tinues. Also give one hundred cubic centimeters of 5 per cent dex- 
trose in normal saline intravenously or subcutaneously once or twice 
daily Continue giving oxygen ns long as cyanosis lasts s 
Congenital Atrasla of Bile Ducts —Give the infant easily digested, 
high protein food such as breast milk, or lactic acid milk An explora- 
tory operation should be done as soon as the diagnosis is established 
There is usually no hurry about this, any time m the first two or three 
weeks being satisfactory Budd up the child for operation with one 
or two transfusions of citrated whole blood, 10 to 15 cc per pound 
of body weight. Also give 100 cc of 5 per cent dextrose in normal 
saline, intravenously or subcutaneously as necessary for dehydration 
It is not necessary to give vitamin K or bile salts before operation. If 
these children are found to be inoperable on exploration, thev mav 
continue living in many cases Instances have been reported of such 
chddren Irving as long as four years. 
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THE ANEMIAS OF CHILDHOOD 

Mila. Pierce, M D * 

Avmovjuu the mechanism of anemia m infancy and childhood is 
the same as that of the adult it differs m its manifestations, primarily 
because of the lability of the blood-forming organs of the child Ane- 
mia is the result of (I) failure of production of normal red cells, or 
(2) loss of blood, or (3) destruction of cells 

ANEMIAS DUE TO DEFECTIVE BLOOD FORMATION 

The hematopoietic tissue of the infant is immature, and does not 
assume all of its adult characteristics until the age of 12 or 14 years 
The distribution of erythropoietic centers at birth extends throughout 
the marrow of all of the bones of the body, and also in extramedullary 
deposits m the liter, spleen and hmphatsc tissues Shortly after birth 
the marrow assumes the load of en thropoictic acavitv (although the 
extramedullary centers may be called into activity m tunes of stress), 
and b\ the age of 3 % ears the red marrow of the long bones of the 
lower extremities gradually becomes pink as fat replaces marrotv m 
the center of the shaft By the age of 12 to 14 years the distribution 
of red marrow is similar to that of the adult, and is limited to the 
distal ends of long bones and to the flat bones of the skull and skele- 
ton, The maturation of red cells m the marrow requires a supply of 
certain elements— iron, copper, vitamm C, thyroxin, the intrinsic fac- 
tor present in gastric juice and vitamm B, and proteins— all of which 
are suppbed to the normal infant in gestation through the maternal 
blood The normal infant as well as the premature infant bom of a 
normal mother who show's no degree of anemia has sufficient stores 
of iron to prevent the development of anemia throughout the first 
six to eight months of life 

Physiological Anemia of the Newborn —The normal full term infant 
shows at birth a polycythemia due to the low oxygen tension of fetal 
circulation, the red blood cel! count vanes from 4, 800,000 to 6,200,000 
per cu mm and the hemoglobin from IS to 23 gm on the first day 
of life, and a few reticulocytes and nucleated red blood cells are 
present. As the adjustment to atmospheric oxygen tension is made, 
the polycythemia disappears and the red blood cell and hemoglobin 
v aluts drop to 4 200,000 to 5,300 000 per cu mm and 15 to 20 gm. 
respectively, the reticulocytes disappear by the end of the second 
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week This adjustment is accomplished by destruction of erythrocytes 
in the circulation and is accompanied by a physiological icterus of 
skin and sclerae (icterus neonatorum) and an increased output of uro- 
bilin in the stools The drop in red blood cell count continues and 
reaches a low point at 6 to 8 weeks of life with a red blood cell count 
of 3,400,000 to 4,400,000 per cu mm and hemoglobin values of 11 to 
14 gm , this fall constitutes a physiological anemia which recovers 
spontaneously by the end of the first year During the period of rapid 
decline in the red count, reticulocytes are absent, but return spontane- 
ously by the end of the second month Administration of iron is with- 
out effect in the prevention of the anemia, the anemia is normocyoc 
and normochromic except during the early recovery phase when their 
diameter may be increased temporarily 

Premature infants may show an anemia which is an exaggeration of 
the physiological anemia and a reflexion of the lability of immature 
organs of hematopoiesis The anemia is usually apparent by the end 
of the third month and its severity vanes in proportion to the degree 
of prematurity Recovery begins by the third month and is usually 
complete by the seventh month The premature is not necessarily lack- 
ing in supply of iron in proportion to body weight, but as the rate 
of body growth exceeds the demand of the normal infant, the supply 
may be inadequate for normal, spontaneous recovery and an iron de- 
ficiency may result m a true iron deficiency anemia unless medicinal 
iron is supplied As a prophylaxis for the development of the iron 
deficiency which may follow the physiological anemia of the pre- 
mature, ferrous sulfate gr II to gr IV is advisable after the third 
month 

Nutritional Anemias —Iron deficiency anemia, which is always char- 
acterized by microcytosis and hypochromia, may be seen in infants 
after the fourth month of life and also later in childhood It is seen 
in (1) babies under 1 year of age bom of anemic mothers, (2) pre- 
matures and twins whose iron stores are inadequate for the rate of 
growth, s ( 3) infants and children subjected to repeated infections, (4) 
infants and children suffering chrome blood loss, and (5) babies who 
continue an exclusive milk diet past the sixth month of life Recover}' 
from the deficiency may be expected within six weeks with adequate 
iron therapy 

Nutritional anemia is not necessarily due only to an iron defiat as 
it is usually associated with mtcmnn deficiencies and with other fac- 
tors related to poor hygiene The anemia which occurs in chrome dis- 
orders of the bowel, such as celiac disease and fibrocystic disease of 
the pancreas, is a nutritional type of anemia and is dependent upon 
failure of the bowel to absorb the necessary building stones In most 
instances the anemia of celiac disease is of the iron deficiency type, 
microcytic and hypochromic, rarely it is macrocytic and hyper- 
chromic, and responds to liver therapy Anemia m childhood scurvy 
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is rare unless hemorrhages result in blood loss, and the chronic anemia 
seen m adults with the subacute form of the disease -which responds 
to vitamin C therapy is seldom seen 
Anennat due to infection may be a true iron deficiency ty pc as the 
appente lessens and the intake of iron is decreased, or mat be due to 
fatlurc of absorption of iron w hen bow cl function is impaired and as 
the excretion of iron is hastened The ordinary mfecnons of chitd- 
hood-the acute exanthemas and respiratory infections— arc rarely ac- 
companied b} a set ere anemia, but certain infections, parucularli 
pneumonia, scarlet feter, ptchtis, tiphoid, sepsis, streptococcal infec- 
tions, ostcom) elitis and stphilis mi) be accompanied by set ere ane- 
mia, In addition to the iron deficiency there may be a destructne 
process per se with either impairment to normal production of red 
cells due to the action of toxin on bone marrow or destruction of cir- 
culating cells It has been shown that resistance to infection is dimin- 
ished m the presence of anemia, and that pretennon of iron deficicnct 
anemia in early childhood reduces the incidence of mtercurrent infec- 
tions. 

Von Jaksch’s anemia (pseudolcukenua infantum) is an anemia de- 
scribed m the older pediatric literature characterized b\ sci ere anemia 
developing in infants between 6 and 12 months of age, associated with 
splenomegaly and leukocytosis and die presence of immature white 
cells and normoblasts This condition is no longer considered as a clin- 
ical entity, but as a common symptom complex caused bs \anous 
factors and accompanied by some degree of nutritional anemia Some 
cbrucians (Parsons) consider it to be a subacute hemolytic anemia of 
unknown etiology 

The chlorotic type of anemia described m older pediatric literature 
and seldom seen m recent y ears w as an anemia w hich dc\ eloped in 
adolescence and was characterized by marked pallor of greenish tinge 
and marked hypochromia, and w as an example of sei ere nutritional 
anemia probably associated with blood loss 

Aplastic Anomia —Aplastic anemia in which all the formed elements 
of the blood are diminished may be congenital or acquired The con- 
genital type is rare. The anemia is seen to deielop about the third 
month at w hich tune the infant dei elops a progressn ely severe ane- 
mia accompanied later by hemorrhagic tendencies, leukopenia and 
thrombopetua Studs of the marrow may show a fatty marrow de- 
pleted of all cells, or a marrow w-hich is histologically normal but 
functionally raeffeeme, m the latter instance a marrow' block is said 
to exist. The prognosis is gras c The acquired ty pe may be the result 
of sepsis, other infections, or toxins— exogenous or endogenous— or to 
chemicals such as benzol, arsphenamine or the sulfonamides, or to 
malignant growths leukemia, or x-ray or radium therapy The course 
is rapid and the prognosis gra\ e. Treatment consists of repeated trans- 
fusions The prognosis of the acquired type is also grave and depend- 
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ent upon the degree of bone marrow damage and upon the etaologic 
agent Recovery may follow repeated transfusions, liver extract, and 
pentnucleotide bone marrow therapy Stimulating doses of x-ray have 
been used to advantage but only when the bone marrow is not aplastic 

Chronic Hypoplastic Anemia —A more common type of anemia is 
chronic hypoplastic anemia m which only the erythropoietic elements 
are affected These cases are also rare but have been reported in sev- 
eral pediatric clinics The anemia is characterized by an absolute re- 
duction in the total number of red cells which retain their normal size 
and hemoglobin content together with marked reduction in reticulo- 
cyte count, leukopenia of 4,000 to 6,000, and a normal blood count 
Repeated transfusions are required and recovery may occur after 
months or years of transfusions and hver extract, iron and vitamin 
therapy 

' ANEMIAS RESULTING FROM LOSS OF BLOOD 

Anemia resulting from rapid blood loss, following hemorrhage for 
any cause, may be fatal when a loss amounting to one-third of 
the blood volume occurs within a short time, whereas a loss of two- 
thirds of the blood volume over a twenty-four hour period may be 
tolerated without serious consequences The acute hemorrhage inci- 
dent to the hemorrhagic diathesis, thrombocytopenic purpura, hemo- 
philia, rupture of an esophageal vanx in congestive splenomegaly, and 
hemorrhagic disease of the newborn may call for imrpediate replace- 
ment of blood by transfusion In contrast to the urgent need for bor- 
rowed blood, is the striking tolerance to the chrome anemia resulting 
from blood lost m small quantities over a long period of time and 
which occurs in the more subacute forms of purpura, hemophilia, 
ulcerative colitis, and parasitic infections of the bowel 

HEMOLYTIC ANEMIAS 

The destruction of blood elements by hemolysis results in a type of 
anemia which is designated as heviolytic, and which has certain char- 
acteristic features The excessive destruction of red cells is accom- 
plished by hemolysis of the cell, with or without destruction of the 
cell membrane, pigment is released with the plasma, and an excessive 
amount is excreted in the urine and stools The excessive destruction 
of red cells results m a hyperplasia of the bone marrow which may 
expand at the expense of the bony cortex The demand for new cells 
m the blood is met by the release of large numbers of reticulocytes 
by the marrow, and more immature and even defective cells may be 
produced and released The common findings in individuals showing 
a hemolytic anemia are (1) anemia, (2) jaundice of an acholuric type, 
splenomegaly, bilirubiriemia, reticulocytosis, great variation in size, 
shape and staining qualities of the erythrocytes, an elevated icteric 
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index, an indirectly positive van den Bergh test, and increased excre- 
tion of urobilinogen. 

Hemolytic anemia may be caused by toxins, bacterial or chemical, 
by hemolysins, disorders which produce a hemoglobsnuna, or by con- 
stitutional factors Of these anemias, bncf mention will be made of 
those commonly seen in chddhood 
Of the hemoly tic anemias resulting from toxins, the most common 
one seen in childhood is seen m sepsis due to streptococcal infections 
The hemolytic process affecting the erythrocyte is usually accom- 
panied by a fragmentation of the cells, and a profound effect on the 
bone marrow which may result in either a marked reduction m the 
number of leukocytes and blood platelets, or conversely m a marked 
leukocytosis with the outpouring of immature granulocytes. The 
chemicals responsible for the hemolytic reaction m childhood are most 
commonly lead, one of the sulfonamides, or one of the arsemcals. 

There are four clinical entities among the hemolytic anemias which 
merit more detailed discussion (1) the acute hemolytic anemia of 
Ledcrer, (2) hemolytic anemia of the newborn, and (3) the constitu- 
tional hemolyac anemias, namely (a) Mediterranean anemia, (h) sickle 
cell anemia, (c) congenital hemolytic anemia 

Acute Hemolytic Anemia of Lederer.— The acute form of hemolytic 
anemia was described in 192S by Lederer and similar cases have sub- 
sequently been described by Parsons, Witts and other investigators 
The illness starts with a sudden onset of fever, abdominal pain and 
jaundice, with rapidly increasing pallor and signs of acute blood loss, 
dyspnea, tachycardia and syncope. The blood shows leukocytosis and 
marked anemia with reticulocytosis and hemoglobinemia, there may 
be a hemoglobinuria The van den Bergh test is indirectly positive 
Evidence of sepsis is lacking, although Lederer felt an unidentified in- 
fection might be a factor The patient is critically ill and dramatic 
improvement is obtained by transfusions A subacute, more chrome 
form of hemolytic anemia of similar type is not uncommon, and in 
these cases spontaneous recovery may occur Although the etiology 
is unknown the clinical entity seems to be established. 

Eryfhrobkutosls Fetalis.— Hemolytic disease of the newborn, or eryth- 
roblastosis fetalis, is a familial disease occurring late m fetal life, or 
shortly after birth, w which excessive destruction of the erythrocytes 
takes place in the bone marrow, liver and spleen, together with marked 
hyperplasia of the erythroblastic centers and erythroblastemia. This 
disease rarely develops in the first pregnancy and is more commonly 
seen in the second or third child as the mother becomes sensitized by 
repeated pregnancies. Other synonyms for this condition are universal 
edema of the newborn, familial icterus gravis and congenital anemia 
The mechanism of the hemolytic process has been shown by Levine 
and co-workers (1941) to be caused by an anti-Rh agglutinin, present 
in the mother’s blood and transmitted to the fetus, and which hemo- 
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lizes the infant’s erythrocytes These agglutinins are demonstrable in 
about 30 per cent of mothers bearing children with the disease The 
blood of the fathers of these children contains the Rh factor The 
child’s blood contains the factor In the mother’s blood the factor is 
absent Instances have occurred in which the disease has developed in 
children of mothers with Rh-positive blood In these infants rare 
types of anti-Rh agglutinins have been demonstrated 

The Rh factor is inherited as a dominant trait and consists of many 
subgroups It exists in about 85 per cent of the total population and 
is absent in 15 per cent Individuals whose blood contains the factor 
are designated as Rh positive, those who fail to have it are designated 
as Rh negative Ninety per cent of the mothers of children who de- 
velop hemolytic disease of the newborn have been shown to be Rh 
negative The remaining 10 per cent of mothers whose blood is Rh 
positive and who give birth to children with the disease have been 
shown to have other agglutinins incompatible with the infant’s blood 
Erythroblastosis fetahs occurs m approximately 1 in every 200 births, 
although the mating of Rh-positive fathers and Rh-negative mothers 
occurs m about 11 out of 100 matings The low incidence of the dis- 
ease in proportion to the high frequency of these matings may be 
explained by (a) failure of the Rh elements in the fetal blood to 
enter the maternal circulation, (b) failure of the mother to produce 
the anti-Rh agglutinins 

The infant may be born dead, may show hydrops fetahs and die 
shortly thereafter, or may be deeply jaundiced with enlargement of 
the spleen and may rapidly develop a hemolytic type of anemia which 
is progressive during the first twenty-four hours The infant may 
show no jaundice at birth but become jaundiced during the first twelve 
hours, and the anemia fnay not develop until the second or third day 
or reach its height before the first week Ominous symptoms are lassi- 
tude and lethargy The blood shows marked reduction in the red 
" count and hemoglobin, a reticulocytosis, and large numbers of eryth- 
roblasts which usually disappear withm the first forty-eight hours 
The van den Bergh sign is positive and the icterus index is elevated 
There may be thrombopenia and prolonged prothrombin time widi 
hemorrhagic diathesis The stools show increased excretion of uro- 
bilin and may be acholic between the fifth and twelfth days 

In mild cases the disease may be self-limited, in which case a reticulo- 
cytosis develops by the fourth to sixth week and the blood becomes 
normal by the fourth month In a certain number of cases, even though 
the degree of icterus may not be severe, the basal gangha may be dam- 
aged and become deeply bile stained When this occurs some degree 
of cerebral damage may be expected, with subsequent mental defi- 
ciency and spastic diplegia This condition is known as kemicterus 

In erythroblastosis fetahs the anemia is usually sufficiently sever to 
warrant transfusion, and Rh-negative blood should be given if avail- 
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able If not a\ adable, Rh-positiv c ceils mat be separated from plasma 
containing the agglutinins and the cells suspended in normal saline to 
reconstitute the normal hematocrit Transfusions of 10 to IS cc per 
pound of bod} w eight should be given as frequently as necessary to 
keep the red blood cell count above 2 million It has been shown that 
the presence of the mother’s Rh positn e agglutinins in the fetal blood 
will hcmolizc cells of the Rh-posmvc donor within a few dajs and 
increase the hemolytic process, whereas cells of Rh-negative donors 
arc not dcstrov cd and remain m the fetal circulation as long os nmctv 
da>s Therefore a more prolonged benefit can be expected from Rh- 
ncgative blood transfusions. If the child survives during the neonatal 
period the prognosis is good, barring the occurrence of kemicterus 
After the first month persistence of the hemolytic process is rare 
although a hemorrhagic tendency may develop 

Mediterranean Anemia —Mediterranean anemia is a grave and pro 
gressive disease characterized by anemia, splcnomegal} and bone 
changes, w hich occurs almost exclusively m children of races inhabit- 
ing the borders of the Mediterranean It is a congenital and hereditarv 
disease which often affects several children in a family The cause is a 
defect in hematopoiesis the nature of w hich is unknown The associ- 
ated pathology is shown to be a hv pcractive bone marrow w hich 
produces an abnormal emhrocvte which is destroyed by a process of 
fragmentation The degree of hemolysis, as evidenced by the presence 
of bihrubmemia, is less marked m this disease than in the other hemo- 
Iv tic anemias also the evidence of fragmentation of the red cell is 
more prominent The hyperactive marrow results in widening of the 
marrow space at the expense of the cortex of all of the bones of the 
body, especially those of the skull, producing typical x-ray changes 
and widening of the malar and temporal bones of the face The pre- 
senting symptoms are commonly those of enlargement of the abdo- 
men and increasing pallor noticed by the parents when the child is 
three to four years of age. The disease is seldom noticed in patients 
under I year of age unless it has occurred in other members of the 
family and the parents are alert to the symptoms It has been recog- 
nized, however, as early as 4 weeks of age. 

The course is chronic and characterized bv repeated infections and 
chronic debility' secondary to the anemia Growth and stature are re- 
tarded With increasing age the facial characteristics become more 
prominent with widening of the malar bones, flattening of the orbit, 
and prominence of the maxillary' ridges w hich together with the sub- 
lctenc tint of the skin produce a mongoloid facies It is a common 
observation to one who sees many of these pauehts that they all ldok 
alike Although the skin obtains a subictenc tint, icterus of the sclera 
is less marked than m other hemoly'nc anemias There is progressive 
enlargement of "the spleen. The disease is often fatal when it develops 
at an early age, and few live bey ond the tenth v car of life although 
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occasionally patients with milder forms of the disease are known to 
live mto adult life 

The anemia is profound In severe cases the red count ranges around 
1 million and in less severe cases 2% to 3 million Hemoglobin values 
vary from 3 to 8 gm The red cells show marked amsocytosis, vary- 
ing from large macrocytes to microcytes In spite of the presence of 
macrocytes the cell volume is low due to the thinness of the cells and 
the mcrease of microcytes and fragmented erythrocytes In addition 
to marked change m size there is marked variation in shape with 
fragmented forms of both nucleated and nonnucleated red cells A 
characteristic feature is the irregular distribution of hemoglobin 
Large numbers of erythroblasts of all ages are present The percent- 
age of nucleated red cells increases after splenectomy and remains 
elevated m contrast to the reduction m the number of normoblasts 
following splenectomy in hemolytic anemia The other formed ele- 
ments of the blood are unaffected The urine shows increased urobilin 
and urobilinogen. The icterus index is slightly elevated (15 to 30) 
There is no effective treatment for the disease 

Sickle Cell Anemia.— Sickle cell anemia is a hereditary and congenital 
disease of the hematopoietic system which occurs entirely in Negroes 
and in other races only when an admixture of Negro blood has oc- 
curred The typical feature of the disease is the production of abnor- 
mal erythrocytes which assume a sickle or crescent shape in an en- 
vironment of anoxia, either in vivo or in vitro, and which are hemo- 
lyzed under certain conditions with resultant anemia The sickling 
trait is widely prevalent m the Negro race, occurring in 7 to 10 per 
cent of the Negro population Figures recently collected from the 
canal zone indicate a similar mcidence of the trait in brown, black 
and mestizo peoples of that region The incidence of the disease sickle 
cell anemia is reported variously as 2 5 to 9 per cent of those individ- 
uals who possess the sickling trait, and as less than 1 per cent of the 
entire Negro population. No hemolytic process is demonstrable in 
individuals who show no signs of the disease The chrome hemolytic 
process m individuals with the disease is evidenced by varying degrees 
of virulence of the disorder 

In children the disease may be manifested m infancy, but usually 
does not become apparent until the second or third year of life The 
common symptoms are related to the chrome anemia— weakness, fa- 
ague and pallor— and the occurrence of hemolyac crises, which are 
usually accompanied by fever, abdominal pain and vomiting These 
symptoms may be due to infarcts of the spleen, which occur com- 
monly, and may be confused with those of acute appendicitis The 
spleen is enlarged, the pallor of the mucous membranes is obvious, the 
sclerae are icteric, and hemic murmurs may be present Joint pains 
and ulcers of the legs, of common occurrence m adults with the dis- 
ease, are rare m children 



THE ANEMIAS OP CHILDHOOD 95 

The anemia is of variable degree m individual cases ranging from a 
chronically sci ere anemia with red blood cell count below 2 million 
to a mdd anemia with counts of 3 to 4 million The anemia is of the 
hypochromic type. Reticulocytes ate constantly present and follow- 
ing a hemolytic crisis large numbers of normoblasts arc seen The leu- 
kocyte count is moderately elevated, the platelets arc normal between 
attacks, and follow mg crises a marked leukocytosis and elevation of 
the platelet count occurs The icterus index is chronically elevated, the 
van den Bergh test is positive, and the fragility of the red blood cells 
is slightly increased The sickling trait can be demonstrated m wet 
smears m w hich the film is protected from air by a sealing of oil, or 
by replacement of air by carbon dioxide The urine and feces show 
an cxcessn e excretion of urobilinogen which is exaggerated during a 
crisis The bone marrow is chronically hyperplastic, and in some in- 
dividuals characteristic x-ray' findings common to all the hemolytic 
anemias, thinning of the cortex, generalized osteoporosis and radial 
stnae of the skull, may be seen 

Supportive treatment for the anemia is indicated— iron, liver extract, 
and general measures for the control of a diet adequate m protem and 
vitamins Transfusions are necessary after se\ ere crises. In severe cases 
with frequent crises splcncctomv may be indicated although it has no 
effect m removing the essential cause of the disease The chronic hemo- 
lytic process is compensated by the constant production of new eryth- 
rocytes which are delivered to the blood as reticulocytes and result 
in a chronically hyperplastic bone marrow At intervals hemolytic 
crises occur when large numbers of cells are destroyed and the mar- 
row responds by the release of normoblasts and granulocytes into 
the peripheral blood 

The degree of the hemolytic process vanes widely m different in- 
dividuals The condition of microsplenectasis may exist in members 
of affected families— without signs of a hemolytic process— a subacute 
process m which the only symptoms are those of a chrome mild ane- 
mia, a subictenc tint of the shm and sclera, and splenomegaly, hemo- 
lytic crises may never occur, or the first ensis may occur late in 
adult life. The virulence of the disease is increased by transmission— 
a mother showing a mild form may give birth to a child with severe 
manifestations. The disease is encountered rarely in the newborn and 
is seen with progressive frequency m childhood and young adult life. 
In its severe form m childhood the symptoms Ore commonly recog- 
nized by the occurrence of a hemolytic crisis in which there is a sud- 
den onset of fever, abdominal pain, increasing jaundice, and anemia. 

Chronic Hemolytic Anemia —Chrome hemolytic anemia, known vari- 
ously as acholuric jaundice, hemolytic icterus, or Minkowski-Chauf- 
fard's disease, is a familial disease whose chief symptoms art an 
acholuric jaundice associated with anemia of a hemolytic type, spleno- 
megaly, and recurrent hemolytic crises The erythroevtes art defec- 
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tive, they are spheroidal instead of normally biconcave and disk shaped 
The diameter of the rounded cell is less than normal, these micro- 
spherocytes are more than normally fragile, the increased fragility is 
demonstrated through greater susceptibility to hemolysis in hypotonic 
saline The cause of the production of defective erythrocytes is a moot 
question, microspherocytosis is a constant finding m the disease, and 
present after splenectomy, although the anemia is cured by the proce- 
dure Whether it is due to an inherent defect m the hematopoietic 
tissue, or whether it is caused by the presence of an inherited hemo- 
lytic agent that produces the initial swelling and change in shape of 
the cells rendering them more susceptible to hemolysis is unknown 

The cluneal course is characterized by a severe hemolytic crises, in 
which the red blood cell count may drop below 1 million and the 
hemoglobin to 3 to 5 gm The leukocytes are elevated to 30,000 to 
50,000 The marrow response is characteristically that of an outpour- 
ing of large numbers of reticulocytes which may reach 50 to 95 per 
cent of the red cells, normoblasts are commonly seen, although more 
immature nucleated red cell forms are rare The erythrocytes have a 
cell diameter of 5 to 6 microns, although the volume index is normal 
or slightly reduced Smce the cells are thicker than normal the in- 
creased fragility of red blood cells to hypotonic saline is demonstrable, 
hemolysis begms at 0 48 per cent and is complete at 0 42 per cent, 
whereas in normal blood it begins at 0 42 and is complete at 0 34 per 
cent saline The other laboratory findings are an elevated icterus index, 
indirect van den Bergh, bihrubmemia and mcreased urobilin in the 
stools 

Treatment consists of supportive measures to the anemia between 
attacks and removal of the spleen if the severity of the disease indi- 
cates it Splenectomy is best performed between attacks although some 
authorities feel that m severe cases it is justified during attacks It is 
noteworthy that these patients are susceptible to reaction when blood 
transfusions are necessary during an attack and that special care is 
necessary m assuring the use of compatible blood 
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CLASSIFICATION OF PAROTID INFLAMMATIONS 
Inflammation of the parotid glands may be roughly divided mto 
four groups (1) mumps, a specific type of infection that is con- 
tagious, (2) suppuratne parotitis, an inflammatory reaction that usu- 
ally occurs in the debilitated and the weak, it may follow surgical 
procedures, occurs during the course of the infectious diseases, and 
occurs in newborn infants, (T) obstrueme parotitis occurs from the 
irritation of a calculus, and (4) recurrent parotids, an inflammation 
of the parotids of obscure etiology' which occurs in otherwise healthy 
individuals and w hich runs a benign coarse 
Little discussion is necessary' on the subject of v rumps A rise m 
temperature may or may not be present and a leukopenia is usually 
present. It should be emphasized that before a mumps parotitis is 
diagnosed one should make pressure o\ er the infected gland and milk 
along Stenscn s duct to see whether pus exudes from the duct open- 
ing Often no saliva can be seen If pus is present then it can be as- 
sumed that it is not mumps that one is dealing with Many of the 
cases of recurrent parotitis have been erroneously diagnosed as mumps 
from one to three times 

Suppurative parotitis fortunately is very rare in children It is a very 
serious disease with a reported mortality of 30 to 45 per cent.* Sur- 
gical incision with drainage is usually necessary' As yet there have 
been insufficient reports on the use of sulfonamides and penicillin in 
these cases. Certainly they should be used and in Jatge dosage Sup- 
purative parotitis of the new bom is not uncommon and apparently 
has a low mortality Sanford" reported five cases treated with sulfo- 
namides and incision for drainage in four cases with recovery m all 
TIus type of parotitis is usually due to the Staphylococcus aureus al- 
though other organisms may be the infecting agent If is felt tint most 
infections ascend through the duct and arc not blood borne The con- 
dition is usually unilateral but it may be bilateral 
A calculus m the parotid gland or duct causing obstructive parotitis 
is extremely rare m infants and children There is ail acute onset of 
the swelling with usually severe to excruciating pun Suppuration of 
the gland may or may not occur Removal of the calculus results m 
a cure. 

From Childrens Memonal Hospital Chicago Illinois , . 

Associate Professor of Pediatrics Northwestern University Medical 
Chicago Afcdical Director and Assistant Chief of Staff Children t 
piral, Member of the Staff of the Labe Forest ami Highland PwL K' v 
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Recurrent parotitis is apparently more common in infants and chil- 
dren than one would suppose from the few reports in the literature 
During the past several years I have observed about sixty cases Many 
of these had at the time of the first, second or third occurrence of 
the swelling been diagnosed as mumps by the family or a physician 
As the infection is a rather benign one and from outward appearances 
is indistinguishable from mumps it is not uncommon to have a child 
experience more than one attack before the family seeks medical aid 
for an explanation I have never seen any of the salivary glands af- 
fected except the parotids 

RECURRENT PAROTITIS CLINICAL AND LABORATORY FINDINGS 

Although the average age at the time of the first swelling was about 
three to four years, cases were observed from the age of eight months 
to the twelfth year The latter age level is undoubtedly due to a prac- 
tice limited to pediatrics and cases observed in a clime where the upper 
age of admission is the thirteenth birthday However, four cases have 
also been observed in adults 

Swelling is sudden in onset as it is with mumps and it is usually the 
first noticeable symptom The whole gland is involved in nearly all 
cases The swelling is rarely as extreme as it often becomes in mumps 
and it has a nodular, firm feel with little if any edema Although red- 
ness of the skin may occur it is not usual The swelling may be bi- 
lateral or umlateral and recurrences may involve one side and then 
the' other side Usually, though, recurrences involve the same gland 
each time Fluctuation is so rare that it was observed in only one 
patient The maximum swelling occurs most commonly within the 
first forty-eight hours Some change in size may occur during the 
course of the swelhng The regional lymph nodes are not enlarged 
While the submaxillary glands are frequently swollen in mumps I have 
never seen them involved m recurrent parotitis 

Stensen’s duct opening is practically always moderately red and 
edematous This is in contrast to our usual observation in mumps 
The expression of pus from the duct is diagnostic The pus has a 
characteristic appearance It is grayish or whitish and is flocculent 
with flecks and clumps of pus mixed in the saliva We have never 
observed blood with the pus or saliva This purulent material is ex- 
pressed very easily from the duct opening by pressure over the af- 
fected parotid and then milking the duct along the cheek Ordinarily 
one does not see the pus coming from the duct without making this 
pressure Often with such pressure it will spurt from the duct open- 
ing Usually only a small amount can be expressed at one tame and 
further milking will not produce more for an hour or more It seems 
as if there is very little pus pocketed in the duct at any one time We 
have never been able to express any plug of mucus or other material 
which might have caused a plugging of any of the mam ducts In a 
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feu instances purulent material u as not present until twenty -four 
hours after the onset of the infection 
In only cuo of the some sutn eases that ue hate obsened have uc 
been unable to obtain pus from the duct during a recurrence. In these 
eases only normal appearing sain a was obtained In no instance was 
there an absence of sain ary secretion from the parotid 
In mild eases the duration of the swelling may be onh one to 
two days In the average case it will last for two to three w celts but 
it is not unusual to hav e some sw ellmg present for six to eight w cchs 
or even longer In the latter instances there will be considerable fluc- 
tuation in the size of the gland during that period When the sw cll- 
mg has been present for more than two weeks the glands become 
more nodular and firm and resolution is slow 
The number of recurrences vanes widely in the individual cases. 
In some eases we have only seen the swelling once while m others it 
has occurred as often as ten times Recurrences have occurred after 
onlv a few days, after a week or a month, sometimes two or three 
times a tear and at times after two or three \ cars The longer the 
interval between attacks the less likelihood there is of a recurrence. 
The seventv of the swelling and the length of time it is present has 
no bcanng upon the number of attacks or the interval betw ccn them 
It has seemed to us, though ns if the younger the age of the first 
attack the more likelihood there is of frequent recurrences and the 
shorter the mtcrv al betw een recurrences 
Fever may or may not be present. When present the temperature 
vanes between 100° and 104° F Fever is usually present at the onset, 
at which tame it is highest, and persists for only a few days. After 
that there may be no fever or only a very low grade one. 

Pam m v irymg degree is nearlv alvvay s present. At tames it comes 
on a few hours before the onset of the swelling It is rarely severe 
and most children do not complain of it after the first few days. The 
amount of tenderness vanes a good deal but is rarely severe. There is 
rarely much objection to pressure over the gland and milking of Sten- 
sens duct. Most often some degree of tenderness is present dunng the 
whole penod that the gland is swollen. 

Toxicity is rarely present even when the fever is rather high and 
when the involvement is bDatera! The children do not appear ill and 
it is difficult to keep them m bed Most of them have httle or no 
difficulty m eating 

In respect to the blood count, there is usually a leukocytosis rang- 
ing from 8000 to 18,000 present with an increase m the polymorpho- 
nuclear cells In mild cases the blood count may be normal As is 
usual of infections dunng infanev the lymphocyte ratio may be high 
m contrast to that normally seen after the infancy penod Secondary 
anemia when present lias no relationship to the parotitis 
X-ray examination of the paronds failed to rev eal the presence of a 
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calculus or foreign body in any of the cases observed Sialograms, 
made by injecting opaque material into Stensen’s duct, were obtained 
m a few cases and were negative 

Probing of the duct was also performed in a few cases with nega- 
tive results 

ETIOLOGY 

The etiology of recurrent parotitis is still obscure In our experi- 
ence the condition has been primary in otherwise healthy infants and 
children There is apparently no relationship to throat infections, to 
the presence or absence of the tonsils or the condition of them, or to 
healthy or diseased gums or teeth The disease occurs just as frequently 
in the healthy robust child as m those with varying degrees of mal- 
nutrition There was also no relationship to a history of mumps occur- 
ring prior to the onset of the recurrent parotitis Some of the cases 
were observed at the time of the first swelling and mumps could be 
fairly safely excluded because of the presence of pus from the duct, 
the blood count, and the absence of mumps in other members of the 
family before or after contact with the patient In a few cases it 
seemed fairly safe to conclude that the patient had previously had 
mumps In two instances I have seen an apparent mumps develop in 
patients who had a recurrent parotitis 

Pearson 8 reported seventeen children with recurrent parotitis, infec- 
tion of the secretion being present m six cases and no infection in 
eleven Sialograms revealed some dilatation of the large duct or ter- 
minal ducts in half of the cases but no point of obstruction was men- 
tioned Sialograms were done in only a few of our cases and no 
evident dilatation of the ducts was observed Undoubtedly some degree 
of dilatation must be present to account for the increased amount of 
secretion above the normal that can be obtained upon pressure over 
the gland and duct The extent of the dilatation must be slight because 
of the small amount of secretion that can be obtained at any one time 
We have never been able to express anything that looked as if it could 
plug one of the main ducts 

The consensus favors the theory that the infection is an ascending 
one from the mouth up through Stensen’s duct This is borne out by 
the work of Bemdt, Buck and Von Burton 4 Using a hemolytic 
Staphylococcus aureus they injected Stensen’s duct in ten dogs and 
produced a parotitis m seven of them while a parotitis developed in 
only three of fifteen dogs when an artery to the parotid was injected 
Whether infection is the primary cause of the parotitis or whether it 
is secondary to an already swollen parotid with salivary stasis is not 
known There is evidence to support the latter view Cases of recur- 
rent parotitis occur without infection of the secretion, in other cases 
infected secretion is not obtamed for twenty-four hours or more after 
the swelling occurs 
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Pearson 5 also found a history of allergy or some allergic manifesta- 
tions m clc\ en of the set enteen cases he reported After a careful 
check of our eases we could find no relationship to any form of 
all erg) 

In a feu reported cases there seemed to be a relationship between 
the presence of a throat infection and the onset of the parotids This 
was not true in our senes of sixty cases 
Bacteriology —Cultures of the pus from the duct opening u as made 
m all our cases and the Streptococcus \ indans was found in every in- 
stance Fairly frequently Staphylococcus aureus and rarely pneumo- 
coccus ucre also found Sanford 2 reported Stapln lococcus aureus m 
the file cases occurnng in the ncubom he observed Staphylococcus 
aureus has been reported also by others m recurrent parotids Why 
our cases uere predominantly Streptococcus uridans infecnons can- 
not be explained 

TREATMENT 

Treatment so far has been \ cry unsatisfactory rn shortening the 
course of the individual attacks or in preventing recurrences All 
forms of the sulfonamides have been used with no apparent benefit. 
Penicillin has not been used but should be given a trial. We have also 
used potassium chlorate which is excreted through the parotid and 
potassium iodide mthout effect. 

Aspirin is given for fever and for comfort. Bed rest should be 
insisted upon at least during the period that fever is present. Any food 
that is tolerated is giv cn 

Heat or cold applied to the swelling may give some comfort but it 
does not influence the course of the disease. 

Sedatives such as phenobarbital may be used but arc rarely indi- 
cated. 

We have used x-ray therapy m a number of cases with questionable 
results It has seemed though, that the course of the individual attacks 
is shortened and that recurrences are decreased in number as the penod 
between recurrences lengthened 

It has never been necessary to resort to surgical interference either 
by slitting the duct opening or incising the gland In fact, such a pro- 
cedure should be frowned upon until there is sufficient evidence that 
frank suppuration has occurred and other methods of therapy have 
failed. 

It must be emphasized that recurrent parotitis is a benign condition 
that occurs in otherwise healthy infants and children. Surgical inter- 
vention is rarely if ever indicated This is in contrast to suppurative 
parotitis, whether it occurs in the newborn or is secondary to some 
other infection or toons as a complication of surgery, in which cases 
surgical incision is usually necessary 
No instance of contagion from recurrent parotitis has ever been 
observed 
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REPORT OF CASES 

The following short case reports are typical of the cases seen The 
first one is the only case we have seen in which suppuration occurred 

Case I —Von W, a girl bom July 25, 1935, was first seen on August 10, 1939, 
with a history of swelling of both parotids and fever for six days There was no 
preceding illness The rectal temperature was 101 6° F and there was a marked 
bilateral parotitis with fluctuation (Fig 7), pus from both Stensen’s ducts and a 
suppurative otitis media The patient was not toxic She was admitted to the hos- 
pital and heat was apphed to both parotid areas The day after admission both 
parotids began to suppurate through the skin The leukocyte count was 24,500 
with 79 per cent polymorphonuclear cells, 18 per cent lymphocytes and 3 per 



Fig 7 (Case I) —A, Acute suppurative bilateral parotitis Spontaneous sup- 
puration through skin seven days after onset of parotitis Uneventful recovery 
E, rear view 


cent monocytes Examination of die urine was negative as were die serology and 
Mantoux tests Cultures of the pus from the Stensen’s duct opening, the parotid 
suppuration and the otms media revealed Streptococcus vindans and Staphylo- 
coccus aureus The course was an uneventful one and there was a complete re- 
covery by September 8, 1939 There have been no recurrences 

Case II — D A , a girl bora January 14, 1936, was seen on December 1, 1941, 
widi a left parotitis of three weeks’ duration The swelling involved the whole 
left parotid and was firm, no fluctuation was present. The skm over the swell- 
ing was slighdy reddened Pus was easily expressed from Stensen’s duct which 
upon culture showed a Streptococcus vindans There had been only slight fever 
and when the patient was seen die temperature was 100.2° rectally The exam- 
ination was otherwise negative except for large tonsils and several canons teeth 
The serology was negative and the leukocyte count was 18,900 The swelling 
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gradual!) subsided and was entirely Rone b> December 19 There bate been no 
recurrence! up to the present tune. 

The chdd had had chichcnpox from which she recosercd one neck before 
the present parotitis Tins was the third attack of parotitis. There was a bl 
lateral parotitis m February 1941 diagnosed ns mumps by another physician In 
August 1941 she had a right-sided parotitis reported as mumps by still another 
physician 

Gtsr 111 — J A was horn m February 19J1 had her tonsils and adenoids re 
mntcd m September 1938 There was no history of mumps In Notemher 1941 
she was seen with a left parotitis There was no fever Pus was obtained from 
Siemens duct and upon culture Streptococcus vindarn was found The swelling 
renamed for two and one half months She w as again seen m February 1942 with 




Fig 8 (Case V) -A Third recurrence of a bdattral parotids- Although only 
nght side is shown in this photograph the left ode was similarly swollen. B, Re 
currence of left paroous only, eighteen months later 

a recurrent left-sided paroatu which lasted for one month Cultures of pus from 
Stensens duct again showed Streptococcus vtndans There was no fever The 
leukocyte count was 8800 The examination of the urine blood serology and the 
Mantoux test were negative Roentgenograms of the parotid were also negative. 
There have been no further known recurrences. 

Case 1V.-P P was bom in August 1940 A left parotitis diagnosed as mumps 
by a physician occurred in April 1942 When seen in September 1942 there was 
a left parotid swelling which had been present for one week. Considerable fever 
had been present at the onset but the temperature was now normal Pns was ex- 
pressed from the duct which upon culture showed a Streptococcus vindans. The 
swelling did not completely subside undl October 21 ,1942, a period of five week* 
from the onset. On October 3 after the parotitis had been present Tor two 
weeks a severe throat infection with temperature up to 104 F developed. The 
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throat infection subsided in eight days with only a slight increase in the size of 
the parotids There have been two recurrences of the paroans, each lasung for 
ten days The first developed on November 1 , 1942 and the last on May 5, 1943 
In both, cultures of pus from the duct showed a Streptococcus vindans Leuko- 
cyte counts ranged from 8600 to 12,350 with polymorphonuclears 34 to 43 per 
cent and lymphocytes 66 to 35 per cent The tonsils were large and the mouth 
was clean 

Case V — G M was bom April 27, 1935 This boy was seen in January 1938 
with a bilateral parodds (Fig 8, A) Streptococcus vindans and Staphylococcus 
aureus grew in cultures of the pus expressed from both Stensen’s ducts There 
was no rise in temperature The examinadon was otherwise negauve as were the 
roentgenograms of both parodds This was the third attack of bilateral parotids 
he had expenenSed during the past year Each attack lasted from one to three 
weeks He was seen again in June 1939 with a left parodds (Fig 8, B) At this 
time no pus could be obtained from the duct but there was mucus The leuko- 
cyte count was 12,750 with polymorphonuclears 45 per cent, lymphocytes 44 per 
cent, monocytes 4 per cent and eosinophils 7 per cent Because of these findings 
and the fact that there was no evident contagion it was felt that this was also a 
recurrence of the parodds but without infecdon and not a mumps parodds 
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BRONCHIAL OBSTRUCTION IN INFANTS AND CHILDREN 


Paul H Holinger, M D , F A CS • and Ralph G Rigby, M D f 

Bronchial obstruction is one of the fundamental factors in pul- 
monary disease Direct changes in the lung due to a bronchial ob- 
struction consist of emphysema or atelectasis, depending upon the 
degree of obstruction. Indirect, or sccondar) changes, as xvell as the 
serious sequelae of bronchial obstruction consist of cardiot ascular 
changes, alterations of mtrathoracic pressures which materially influ- 
ence the exudation of fluid into the alveolar spaces, pulmonary sup- 
puration and damage to the bronchial walls distal to the obstruction. 

The following eases arc presented in detail to illustrate both the 
pnmar> and secondary effects of bronchial obstruction as it occurs 
m infants and children The eases arc selected from those seen rou- 
tinely m the bronchoscopic clinic of a children’s hospital, only the 
significant features of each case are presented to conserve space 

CASE l COMPLETE BRONCHIAL OBSTRUCTION BY A SCREW CAUSING 
ATELECTASIS AND EVENTUALLY BRONCHIECTASIS 

J P Tim 10 > car old girl was first admitted to the hospital in December 
1938 At that time she had had a persistent cough for two months. Chest pain, 
dyspnea and high fever developed during the last twelve days of tills period, and 
her cough became prodacm c of a large quantity of purulent mucopus She ap- 
peared acute!) ill but was alert and cooperauv e. Her face was flushed, although 
her bps were bluish and she was coughing continually in paroxysms and ex 
pectoratmg about a tablespoonful of thick, yellow' material at the end of each 
paroxysm Her respirations were shallow' and rapid. The history prior to admis- 
sion is interesting and \eo informative Before this Alness the had had several 
less acute attacks of either pneumonia or bronchitis during the past five years 
These always occurred in the winter months and lasted until summer Each 
winter she lost two or three months of school She had complained of pain in 
her chest, especially after running or after exertion. No history of a foreign body 
could be elicited. 

Physical examination revealed a temperature of 103,8 F n pulse 132 and res- 
pirations 36 Expansion of the chest was decreased on the left the percussion 
note was dull over the left lower lobe/ auscultation showed moist rales over the 
enure chest and bronchial breathing present over the left and right lower lobes. 


Lrom the Departments of Bronchology of the Childrens Memorial Hospital 
and St. Lukes Hospital and from the Department of Laryngology Rhinology 
and Otologj Umversitj of nhneis College of Medicine, Chicago 
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The remainder of the physical examination presented no findings significant for 
this discussion The red blood cell count was 4,500,000, the hemoglobm 100 per 
cent, the white blood cell count 32,300, the urine was normal, blood sugar, cho- 
lesterol, chlorides and carbon dioxide combining power were normal The Was- 
sermann and Kahn tests were negative The sputum examinations showed only 
mixed organisms The impression at this time was that the patient had a bilateral 
lower lobe pneumonia with bronchiectasis or possible lung abscesses Sputum was 
typed at once but showed no specificity of organisms An x-ray of her chest 
showed a left lower lobe infiltration and a foreign body (a screw) in the right 
lower lobe bronchus, with increased bronchial markings bilaterally suggestive of 
bronchiectasis The mediastinal structures were displaced slightly to the right and 
there were irregular densities adjacent to and belund the heart on the left sug- 
gestive of atelectasis and bronchiectasis (Fig 9) 

Evidence of sepsis continued in the child for the first week following admis- 
sion The temperature, respirations and the white blood cell count fell gradually, 



Fjg 9 — Postero-antenor and right lateral chest x-rays showing a corroded wood- 
screw in the right lower lobe bronchus of the first patient 

and the findings in the chest changed repeatedly during the next few days The 
screw was removed bronchoscopically with the aid of a biplane fluoroscope 
twelve days after admission Subsequent bronchoscopic aspirations helped to re- 
duce the amount of pus present Five weeks following removal of the screw, a 
hpiodol study of the trachea and bronchi demonstrated a bilateral bronchiectasis 
(Fig 10) Several more bronchoscopic aspirations were done before the patient 
was released from the hospital three months after admission Her general con- 
dition was satisfactory and she was followed by the bronchoscopic clinic for as- 
pirations as necessary 

At least twice during the next five years this patient had an acute exacerba- 
tion of her pulmonary infection Her stays in the hospital usually lasted two to 
three weeks Sulfathiazole was used after her third admission with good effects 
During the third hospital stay a bronchoscopic examination revealed a definite 
stenosis of the right lower lobe bronchus A right lower lobectomy was recom- 
mended at this time with possibly a lobectomy of the left lower lobe at a latex 
date The right lower lobe wasl removed by Dr Willard Van Hazel in October, 
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1944 and the patient made an uneventful recover) Improvement hat been saoj- 
factor) with almost complete cessation of all symptoms, and for the first time 
within her memory she had no respirator) infections through the nutter The 
Iobcctom> of the opposite side mas not hate to be done 

Man) interesting aspects of bronchial obstruction become evident 
upon an analysis of this case The foreign body, a flat-headed wood 
screw, head upward, was overlooked for many years It represents an 


Fig 10 -Bronehogram of die same patient demonstrating extensive saccular 
bronchiectasis of the light lower lobe Bronchiectasis to a lesser degree is present 
on the left side 

mtrabronchial obstruction of a bronchus leading to a relatively large 
area of lung The obstruction was complete, and consequently the 
air m the lung distal to it was absorbed and the collapse or atelectasis 
of the lung resulted The most significant feature of this case is not 
necessarily the foreign body, but the fact that the bronchial obstruc- 
tion it produced eventually resulted in bronchiectasis 
In adults, bronchiectasis is the commonest chronic pulmonary dis- 
ease, far exceeding pulmonary tuberculosis in its incidence. In its 
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advanced stage the diagnosis of the disease is easily established, the 
history of a, chronic, productive cough, occasional hemoptysis, 
clubbed fingers, repeated attacks of "pneumonia,” physical findings of 
dulness and of many rales in both bases, and x-ray and bronchoscopic 
findings of lower lobe pulmonary suppuration are characteristic The 
diagnosis is confirmed by the bronchogram which shows a saccular or 
cylindrical dilatation of the bronchi of a segment, lobe or entire lung 
In this state of the disease the patient is a social outcast because of his 
foul, productive cough This description of far-advanced bronchiec- 
tasis is too well known to require further elaboration, it is repeated 
here to show the end result of bronchial obstruction In the case just 
shown, the bronchial obstruction which initiated the senes of changes 
which eventually resulted in bronchiectasis was a foreign body Any 
bronchial obstruction, whether it be a tumor, a bronchial compression, 
or an inflammatory edema of the bronchial mucosa, may initiate this 
same series of changes 

It is difficult or impossible to discover the nature of the actual 
obstructing element m each case of bronchiectasis in which a mechan- 
ical factor may be held to have a direct causal relationship Occasion- 
ally, as in this case just presented, the obstruction is dramatically 
demonstrated roentgenographically when the foreign body is found at 
the apex of a bronchiectatic triangle However, a far more common 
type of bronchial obstruction appears to be an inflammatory bronchial 
stenosis associated with upper respiratory infections Such stenoses are 
common in childhood and manifest themselves by repeated “attacks 
of pneumonia” which do not follow a course typical of true pneu- 
monia The child becomes acutely ill, dulness, bronchial breathing, 
and a bronchophony are found over one lobe, usually the lower, but 
the heart shifts toward the involved side, demonstrating that the proc- 
ess is one of atelectasis rather than pneumonia The symptoms subside 
as soon as the cough becomes productive of the obstructing secre- 
tions, and the temperature returns to normal withm a few days Thus, 
with these acute symptoms so closely simulating pneumonia, the ele- 
ment of bronchial obstruction may be overlooked These cases are not 
uncommon, the majority recover spontaneously, or possibly after the 
use of expectorants But some continue with a persistent cough and a 
low-grade fever The continuation of these apparently insignificant 
manifestations is due to the persistence of the atelectasis, and the 
roentgenogram reveals a triangular density at the base of the lung 
This, too, generally clears spontaneously after several weeks but has a 
tendency to recur, remaimng present for increasingly long periods of 
time after each attack of “pneumonia ” In a correlation of these progres- 
sive clinical and roentgenographic manifestations with the correspond- 
ingly changing endoscopic characteristics, it has been definitely 
demonstrated that this is actually a prebronchiectatic stage There- 
fo ' jts clinical recognition is important, Unless successful re-aeration 
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of the lung is obtained, retention of pus will c\ cntualiv lead to de- 
struction of the bronchial wall and finall) to bronchiectasis As a 
general rule, the umt interval which costs between the actual onset 
of such an obstruction and the eventual well-established bronchiec- 
tasis is so great that the importance of the pulnionarv infections of 
childhood mav be overlooked Such infections occur with relative 
frequenev in childhood, and attention must be directed toward them 
m an) discussion of bronchiectasis 

Treatment consists in the use of expectorants, frequent adequate 
postural drainage and, of course, chcmothcrap) Penicillin and the 
sulfonamides may, however be of onlv temporary value if adequate 
drainage is not obtained If postural drainage is inadequate, endo- 
bronchial drainage should be instituted The bronchoscopic picture of 
the disease during this stage demonstrates the need of acm c bronchial 
dilatation and frequent aspiration of obstructing secretions by means 
of a strong suction pump 

Summarizing the discussion of this first case, we may state that 
complete bronchial obstruction, produced in this instance by a foreign 
body, resulted in atelectasis and eventually' in bronchiectasis Pulmo- 
nary suppuration, hemorrhages, acute episodes of pneumonitis in the 
opposite lung as well as the ongmallv diseased lung became severe 
complications. Eventuallv a lobectomy was performed to eradicate the 
disease. A similar clinical course follows any longstanding, complete 
bronchial obstruction— w hethcr due to bronchial compression, inflam- 
matorv bronchial edema, or an endobronchial neoplasm Early' recog- 
nition of the bronchial obstruction and its prompt remov al break this 
chain of events before bronchiectasis develops. 

CASE II MEDIASTINAL PERICARDIAL AND SUBCUTANEOUS EMPHYSEMA RE 
SULTING FROM CHECK VALVE OBSTRUCTION OF THE BRONCHUS BY A PEANUT 

R. T Thu S year old girl was recovering from measles and was given some 
peanuts b> her parents. While eating the peanuts she choLed and gagged, and 
although she did not become c) anotic she developed a whetze which persisted 
for three daw She then developed a swelling of her shoulders, neck and face. 
It became worse the following da> and extended down the arms to the wnsts- 
Respirations became extreme!} labored, associated with occasional episodes of 
cyanosis. 

The child entered the hospital cnncaHj HI, four da vs following the foreign 
bod) accident, with extensive subcntaocous emphysema and marked dvspnca The, 
temperature was 102 the pulse 132 and respirations, which were 32, were 
shallow and wheezing was audible Oxtgcn was started lmmediateli Physical ex 
animation rescaled crepitanon over the chest, Deck and arms, and wheeling was 
heard throughout both long fields 

\ ra\ examination upon admission show ed patchy shadow's in the region of 
the right middle lobe, as are fregoentlx seen in aspiration pneumonia. The sub- 
cutaneous emphysema extended o\er the cervical axHIary and upper chest regions 
and down both arms to the elbows (Fig II) There was dense clouding tn the 
region of the right middle lobe. Blood counts were normal and the urmc nega 
arc Vasa! and throat cultures were negative. 
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A bronchoscopic examination was made two hours after admission The larynx 
was somewhat edematous, and the trachea and right bronchus contained some 
frothy mucus The right bronchus was obstructed by a white, irregular half of a 
peanut which was extracted with peanut forceps 

Improvement in breathing was immediate, and the child soon became alert 
and responsive She was placed under oxygen again and within twenty-four hours 
her temperature, pulse and respirations had returned to normal The subcuta- 
neous and mediastinal air slowly absorbed and her cough disappeared The chest 



fjg 11 —Extensive subcutaneous emphysema of the neck and arms due to a par- 
tial obstruction of the right bronchus 

was normal to auscultation in four days X-ray study on the fifth postoperanve 
day showed only a small amount of air in the cervical soft tissues, the remainder 
of the air had absorbed The right lung field had cleared She was discharged on 
the sixth postoperanve day 

This case is similar to the first one in that the bronchial obstruction 
is agam due to a foreign body However, the degree of bronchial 
obstruction is considerably less, consequently, an obstructive emphys- 
ema rather than atelectasis is found distal to the obstruction The 
mechanism of this type of obstruction is dependent upon the physio- 
logic increase in the diameter of the bronchus on inspiration and its 
decrease on expiration Thus, air passes the foreign body and enters 
the lung distal to the obstruction on inspiration but becomes trapped 
during expiration as the bronchus collapses around the foreign body. 
Repetition of this process many tames results in marked emphysema 
distal to the foreign body If the foreign body has obstructed a main 
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bronchus the entire lung becomes emphysematous The emphysema 
persists, of course, during expiration, to gtv e rise to the classical phys- 
ical and roentgen findings of obstructive emphysema These ivill be 
discussed later after all the eases arc presented in order that com 
pansons can be made. 

Returning to the case just presented, let us discuss more in detail 
the mediastinal and subcutaneous emphysema These arc interesting 
and serious complications of bronchial obstruction Occasionally they 
arc the first indication of this type of bronchial obstruction, and w hen 
found m the absence of a foreign bodv history a foreign body should 
ne\ crtlicless be suspected The mechanism accounting for the air m 
the mediastinum is not entirely understood, but apparently it is the 
result of greatly increased pressure m the al\ coh close to the visceral 
pleura This causes bullae to form under the surface of the visceral 
pleura vs hich may' dissect along the pleural surface to reach the medi- 
astinum under the reflections of the mediastinum which cover the 
pnmarv bronchi With further pressure the mr dissects upward into 
the neck, spreading out from this region over the surface of the body 
In extreme eases it dissects up over the face, down along the arms, 
and across the entire trunk and external genitalia It usually is pre- 
vented from descending down the legs by Pouparts ligament but may 
cross this barrier Pericardial emphysema is a complication in severe 
eases since air dissects downward as well as upward in the medi- 
astinum This produces cardiac tamponade and adds to the dyspnea, 
thus causing greater respiratory effort to further increase the emphys- 
ema. The process mav take a different course if the bleb or bulla 
under the visceral pleura bursts before dissecting toward the medias- 
tinum In such an event a pneumothorax is immediately' established 
and great lntrathoracic pressure may' be built up causing severe dysp- 
nea or even a rapidly fatal pressure pneumothorax. 

The management of eases of mediastinal and subcutaneous emphy s- 
ema due to bronchial obstruction often requires emergency', hfe- 
saving measures First and foremost is the removal of the bronchial 
obstruction. The bronchoscopy itself under such conditions is not 
without dangers, but must be done immediately From this point on- 
ward, conservative measures usually suffice. These consist of mild 
sedatives, absolute quiet, and the immediate and long-continued use 
of oxygen Oxygen not only relieves the dyspnea but is more readilv 
absorbed from the tissues than air In the event that these measures do 
not arrest the process, a cervical mediastmoromy may become neces- 
sary If a pressure pneumothorax has developed, relief is obtained 
Immediately by inserting a needle into the thorax or by establishing a 
closed pneumothorax drainage system. 

A summary of the second case show's that a partial bronchial ob- 
struction has resulted in an obstructive emphvsema which built up 
such a tension that a mediastinal pericardial and subcutaneous cm- 
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A bronchoscopic examination was made two hours after admission The larynx 
was somewhat edematous, and the trachea and right bronchus contained some 
frothy mucus The right bronchus was obstructed by a white, irregular half of a 
peanut which was extracted with peanut forceps 

Improvement in breathing was immediate, and the chdd soon became alert 
and responsive She was placed under oxygen again and within twenty-four hours 
her temperature, pulse and respirations had returned to normal The subcuta- 
neous and mediastinal air slowly absorbed and her cough disappeared The chest 





Fig 11 —Extensive subcutaneous emphysema of the neck and arms due to a par- 
tial obstruction of the right bronchus 

was normal to auscultation in four days X-ray study on the fifth postoperative 
day showed only a small amount of air in the cervical soft tissues, the remainder 
of the air had absorbed The right lung field had cleared She was discharged on 
the sixth postoperative day 

This case is similar to the first one in that the bronchial obstruction 
is again due to a foreign body However, the degree of bronchial 
obstruction is considerably less, consequently, an obstructive emphys- 
ema rather than atelectasis is found distal to the obstruction The 
mechanism of this type of obstruction is dependent upon the physio- 
logic increase in the diameter of the bronchus on inspiration and its 
decrease on expiration Thus, air passes the foreign body and enters 
the lung distal to the obstruction on inspiration but becomes trapped 
during expiration as the bronchus collapses around the foreign body 
Repetition of this process many times results in marked emphysema 
distal to the foreign body If the foreign body has obstructed a main 
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bronchus the entire lung becomes emphysematous The emphysema 
persists, of course, during expiration, to give rise to the classical phys- 
ical and roentgen findings of obstructive emphysema These will be 
discussed later after all the eases are presented in order that com- 
parisons can be made 

Returning to the case just presented, let us discuss more m detail 
the mediastinal and subcutaneous emphysema These are interesting 
and serious complications of bronchial obstruction Occasionally they 
are the first indication of this type of bronchial obstruction, and when 
found in the absence of a foreign body history a foreign body should 
nevertheless be suspected The mechanism accounting for the air m 
the mediastinum is not entirely understood, but apparently it is the 
result of greatly increased pressure m the alveoli dose to the visceral 
pleura. This causes bullae to form under the surface of the visceral 
pleura which may dissect along the pleural surface to reach the medi- 
astinum under the reflections of the mediastinum which cover the 
primary bronchi With further pressure the air dissects upward into 
the neck, spreading out from this region over the surface of the body 
In extreme eases it dissects up o\cr the face, down along the arms 
and across the entire trunk and external gcmtali3 It usually is pre- 
sented from descending down the legs by Poupart’s ligament but may 
cross this barrier Pericardial emphysema is a complication in severe 
cases since air dissects downward as well as upward m the medi- 
astinum This produces cardiac tamponade and adds to the dyspnea, 
thus causing greater respiratory effort to further increase the emphys- 
ema The process may take a different course if the bleb or bulla 
under the visceral pleura bursts before dissecting toward the medias- 
tinum. In such an event a pneumothorax is immediately established 
and great mtrathoracic pressure may be built up causing severe dysp- 
nea or even a rapidly fatal pressure pneumothorax. 

The management of cases of mediastinal and subcutaneous emphys- 
ema due to bronchial obstruction often requires emergency, life- 
saving measures First and foremost is the removal of the bronchial 
obstruction. The bronchoscopy itself under such conditions is not 
without dangers, but must be done immediately From this point on- 
ward, conservative measures usually suffice. These consist of mild 
sedatives, absolute quiet, and the immediate and long-continued use 
of oxygen. Oxygen not only relieves the dyspnea but is more readily 
absorbed from the tissues than air In the event that these measures do 
not arrest the process, a cervical mediastmotomy may become neces- 
sary If a pressure pneumothorax has developed, relief is obtained 
immediately by inserting a needle into the thorax or by establishing a 
closed pneumothorax drainage system. 

A summary of the second case shows that a partial bronchial ob- 
struction has resulted m an obstructive emphysema which built up 
such a tension that a mediastinal, pericardial and subcutaneous em 



112 


PAUL H HOLINGER, RALPH G RIGBY 


physema resulted Therapy consisted of removal of the obstruction 
(a peanut), oxygen and sedatives 


CASE 111 PARTIAL OBSTRUCTION OF A BRONCHUS BY A METAL FOREIGN 
BODY WITH NO SIGNS EXCEPT A WHEEZE 

B C This child, also a five year old girl, was admitted to the hospital thirty- 
six hours after aspirating a metal reed from a toy tin whistle Her temperature, 
pulse and respirations were normal Blood counts and unnalysis were normal X- 
ray examination revealed a foreign body below the bifurcation of the trachea in 
the right bronchus (Fig 12) It was thin, rounded and tapered below, its prox- 
imal end was sharp and straight Physical examination was essentially negative ex- 
cept for a wheeze heard xvith the stethoscope over the nght nipple The chest 
showed equal expansion on the two sides and resonance was equal bilaterally, 
breath sounds were considered slightly louder and more harsh on the left side ' 



Fig 12 — Postero-antenor and right lateral chest x-rays showing a metal reed 
m the right bronchus of the third patient There are no changes in the lung distal 
to the foreign body 

A bronchoscopic examination was made shortly after the child was admitted 
to the hospital The sharp, straight proximal edge was readily visualized, but its 
lateral borders were so fixed in the mucous membrane that it could not be ex- 
tracted until a larger bronchoscope was inserted and the bronchus dilated with 
the lip of the tube to release the reed Although the reed was firmly fixed in the 
bronchial xvalls, the airway was not actually occluded since air passed above and 
below the reed without hindrance The child had no postoperative temperature 
or findings and xvas discharged on the second postoperative day 

The significance of this case is that it shows the manner in which a 
bronchus may be partially obstructed without producing changes in 
the Jung distal to the obstruction Consequently, physical findings are 
negative except for the presence of a wheeze heard during inspiration 
and expiration, it is loudest at a pomt over the foreign body If the 
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A difference between the mechanics of the check-valve and the ball- 
valve does exist, although their ultimate action in regard to bronchial 
obstruction is, m most instances, identical In the check-valve, the 
valve seat remains in a constant position, opening and closing as the 
bronchus expands and contracts In the ball-valve, the obstructing 
element moves back and forth during inspiration and expiration, mov- 
ing into and out of the valve seat (Fig 13) Under certain conditions, 
the check-valve or the similar ball-valve acts in the reverse manner, 



Fig 13 — Diagrammatic representation of the manner in which the four types of 
valves act to produce bronchial obstruction 


allowing air to leave but not enter a bronchus Under such condi- 
tions, the lung rapidly becomes airless or atelectatic and the signs 
and symptoms are those of atelectasis 

Complete obstruction of a bronchus, allowing no air to pass the 
obstruction either on inspiration or expiration, is designated as a stop- 
valve obstruction Following such an obstruction the air in the por- 
tion of the lung beyond is absorbed and the lung becomes airless and 
shrunken, or atelectatic The opposite lung, if the atelectasis is exten- 
sive, shows some degree of compensatory emphysema Figure 14 lllns- 
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t rates the position of the heart, diaphragm, trachea and lungs during 
inspiration and expiration m each of these types of bronchial obstruc- 
tion. 

Symptomatology —The s\ mptomatology of bronchial obstruction is 
for the most part not characteristic of bronchial obstruction per se, 
certain under!) mg symptoms ate fairly constant, however, influenced 
in each case b\ the underl) mg etiologic factor Other symptoms 
become important on!) when thet arc associated with a history of a 
bronchopulmonary disease A cough, suggestn c of bronchial irritation, 
mi) not m itself be significant, but it is one of the most constant 
stniptoms of bronchial obstruction It may be dry and entirel) un- 
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Fig 14 —Positions of the lungs, heart trachea and diaphragm during inspiration 
and expiration in the vanotE* t> pcs of bronchial obstruction 

productive for weeks and suddenl) be associated with hemoptysis and 
a foul, purulent sputum produced by a superimposed infection. 

The importance of the -wheeze as a symptom of bronchial obstruc- 
tion has already been stressed With no other abnormal physical find- 
ings, the wheeze heard throughout the chest, loudest over the loca- 
tion of the obstruction, may be the only sign or symptom of the 
object if it is nonopaque to x-rays 
Dyspnea is likewise an outstanding symptom of tracheal or bron- 
chial obstruction. All degrees of djspnca mav be noted from the 
rapidly fatal dyspnea accompanying an obstruction at the bifurcation 
of the trachea to the sensation of constriction of the chest, or “chest 
discomfort” which is a characteristic expression used by patients with 
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early bronchial neoplasms Pam is not a common symptom unless the 
underlying pathological condition is extensive and associated with 
destructive changes Patients with sharp foreign bodies in the bronchi 
rarely complain of pain, although irregular objects such as sharp bone 
fragments or dental fillings occasionally cause pam which the patient 
may localize qmte accurately to the site of the foreign body 

Physical Findings —In spite of the extremely important role which 
roentgenology plays in the diagnosis of diseases of the chest, the phys- 
ical examinations in themselves not infrequently lead to important clues 
which finally establish the correct diagnosis, in spite of contrasting or 
negative roentgen findings One of the most constant signs m almost all 
cases of bronchial obstruction is a definite limitation of motion on the 
involved side , independent of the degree of the obstruction Careful 
inspection of the chest is thus of great diagnostic importance in spite of 
its apparent simplicity Other signs and symptoms are more dependent 
upon the degree of the obstruction and on its location 

Tracheal Obstruction —Tracheal obstruction may manifest itself by 
all the signs and symptoms of acute respiratory obstruction, leading to 
a rapid fatality, in the other extreme, it may manifest itself only through 
the simplest sign of obstruction to the airway, a wheeze Foreign bodies 
loose m the trachea may be heard flying back and forth from the 
larynx to the carina during respiration, a finding which Jackson has 
designated as an “audible slap” wluch is accompamed by a “palpatory 
thud” if one palpates the larynx The “asthmatoid wheeze” is mvan- 
ably present in such obstructions associated with a cough, dyspnea 
and, if the obstruction persists, cyanosis A stridor, distinct from a 
wheeze, is often characteristic of tracheal obstructions, with the asso- 
ciated indrawing of the suprasternal notch, the epigastrium and the 
intercostal spaces Tracheal obstructions due to mediastinal neoplasms 
not infrequently involve the esophagus as well, and consequently the 
child has difficulty in swallowing and regurgitates food mto the 
trachea due to esophageal overflow 

Auscultatory findings m tracheal obstructions are a loud stridor, 
wheeze and sonorous rales heard throughout the chest These are 
generally accompamed by a diminution of the intensity and excursion 
of the breath sounds and a change in the percussion note, depending 
upon the degree of obstruction, 1 e , if an obstructive emphysema has 
been produced, a hyperresonant or tympanitic note will be heard, 
whereas if the obstruction has produced a drowned lung, the chest 
will be dull to flat on percussion 

Obstructions at the bifurcation of the trachea are most interesting 
and many times extremely confusing because they may produce op- 
posite types of obstruction in the two major bronchi A tumor at the 
bifurcation of the trachea may only partially obstruct both major 
bronchi, giving the findings of a bilateral obstructive emphysema Or 
it may completely occlude one bronchus and partially the other, re- 
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suiting in an atelectasis of one lung with an obstructive emphj sema 
of the other A patient with this n pc of obstruction may present 
rapidlv changing findings as one or the other major bronchus opens due 
to the extreme respirator) effort the patient makes to breathe Two 
foreign bodies aspirated at the same time present findings identical to 
those of a tracheal obstruction Thus, a child who chokes -while eating 
peanuts mij aspirate one part of a kernel into the right mam bronchus 
and then, following the next cough, inspire a second piece -which is 
sucked into the left bronchus because of the occlusion of the right 
The bilateral obstruction vv hich results is indistinguishable from a 
tracheal obstruction 

Obstruction of a Major Bronchus —Partial obstruction of a major 
bronchus results in complete unilateral, obstructive emph)scma This 
is characterized In findings of limited expansion, relative hyper- 
resonance to t) mpanj and a marked suppression of breath sounds on 
the involved side It may be accompanied by an inspirator) and ex- 
piratory wheeze and occasional!) by rales or rhonchi The heart and 
mediastinum arc shifted to the uamvolvcd side on expiration and the 
affected side of the chest is dilated rather than shrunken With com- 
plete obstruction to the bronchus one may have the signs and S) mp- 
toms of pneumonia or an emp) ema due to the ‘‘drew ned lung ’ The 
distinguishing feature is the marked decrease in size of the lung distal 
to the point of obstruction compensated by a shift of the heart toward 
the involved side and an elevation of the diaphragm on the involved 
side. There are generall) many rales present, but these depend to 
some extent upon the degree of secondary infection There is a limita- 
tion of motion, dulness to flatness on percussion, and frequent!) 
marked bronchial breathing and bronchophony in the earl) stages of 
the atelectasis with breath sounds entirely absent if the atelectasis is 
of long duration or is extensive 

Obstruction of the bronchi leading to single lobes produces v arying 
degrees of signs and symptoms dependent, generally, upon the under- 
lying pathological condition and degree of infection rather than upon 
the fact that the bronchus is obstructed Both lower lobes are not 
infrequent!) involved m inflammatory obstruction giving relatively 
mild symptoms However, the essential findings are similar to those 
described as following an obstruction of a major bronchus, except 
that they are more limited in their extent to the topographic outline 
of the lobe 

Roentgen Aspects— The roentgen aspects of the diagnosis of bron 
chial obstruction depend upon a complete roentgenographic study of 
the chest. The practice of basing an interpretation on one or two 
\ lews of the chest leads to gross errors not only regarding the pres- 
ence or absence of an obstruction but also the location of the lesion. 
Fluoroscopically areas of density or emphvsema, the motion of the 
diaphragms and the shifting position of the heart and mediastinum on 
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inspiration and expiration are significant There are no actual roentgen 
findings in the by-pass type of valve obstruction, unless the obstruct- 
ing element itself is an opaque object such as a common pin or a nail 
lying across the bronchial lumen. The fluoroscopic findings of the 
next degree of bronchial obstruction, that due to a check- or ball- 
valve, are of greatest importance in establishing the diagnosis They 
demonstrate an increase in the transparency of the affected lung, a 
depression and limitation of motion of the diaphragm on the involved 
side, a displacement of the heart and mediastinal structures toward 
the uninvolved side on expiration, and finally a compensatory increase 
m the motion of the diaphragm on the umnvolved side Bronchoscopic 
observations have confirmed the roentgen interpretation that these 
findings are due to the presence of bronchial obstructions innumerable 
times As is well known, obstructive emphysema may be recorded on 
the roentgenogram by making exposures at extremes of the respiratory 
cycles and comparing the positions of the diaphragms and medias- 
tinum as well as the density of the lungs on the two exposures Thus, 
while a film made on deep inspiration shows both lungs completely 
inflated in this type of obstruction, the expiration film demonstrates 
the trapped air and its resulting physiologic phenomena 
The roentgen findings in complete bronchial obstruction are more 
obvious than those in partial obstruction because of the area of density 
distal to the obstruction In complete obstructions of the main 
bronchi, the findings are the shift of the heart and mediastinal struc- 
tures toward the mvolved side during both phases of respiration, the 
elevation and fixation of the diaphragm on the involved side, and the 
density of the atelectatic lung These findings are associated with a 
compensatory emphysema of the opposite side Complete obstructions 
of the bronchi leading to single lobes or parts of lobes have less in- 
fluence on the heart and mediastinal structures although they usually 
do give roentgen evidence of a shift of these structures toward the 
involved side, thus aiding in the differentiation between an atelectasis, 
a pneumonic consolidation or a drowned lung Atelectatic lobes or 
parts of lobes generally assume a more or less triangular shape and are 
frequently designated as triangular shadows It may be generally as- 
sumed that the bronchial obstruction in such triangular shadows lies 
at the apex of the triangle However, it is essential that the shadow 
be studied roentgenographically in two planes in order that the par- 
ticular obstructed bronchus may be accurately localized 

Physiologic Effects of Tracheobronchial Obstruction —The discussion of 
the physiologic effects of respiratory obstruction should be amplified 
because their critical analysis may not infrequently result in the pre- 
vention of irreparable damage Alterations m the intrabronchial and 
intrathoracic pressures directly affect the blood flow through the 
chest, and the secretion of fluids mto the alveoli and bronchi It has 
been shown that the mcreased positive pressure of expiration has no 
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appreciable effect on the blood flow Howev er, the increased negative 
pressure on inspiration has definite harmful effects which may be sum- 
marized as follows (1) Negative intrachoracic pressure results in an 
increase in the pulmonary capillary blood pressure with transudation 
of serum into the alveolar spaces This is a direct result of the in- 
creased negatw c pressure on the heart and circulation The high nega- 
me intrathoracic pressure mcreases the return flow of blood to the 
heart so that the blood flow through the chest is increased The flow 
of blood from the intrathoracic to the extrathoramc aorta and large 
arteries is likewise hindered by the negative pressure, thus putting an 
additional load on the left ventricle. As the negative pressure rises 
these two effects increase until a progressing accumulation of blood 
occurs in the lungs causing the rise in capillary blood pressure with 
congestion, transudation, and pulmonary edema (2) Exudation of 
fluid mto the alveolar spaces and bronchioles occurs because of the 
suction action of the intrabronchial and mtraalveolax negative pres- 
sure. (3) A \icious cycle ensues, producing a further increase in the 
negative pressure due to the attempt to compensate for the effects of 
the other two actions by increasing the respiratory effort. 

Thus, the physiologic effects of tracheobronchial obstruction mav 
be divided into their respiratory and their cardiovascular actions. Mild 
obstruction results in a dyspnea which remains compensated by reflex 
and physiochemical stimulation. Severe obstruction results in respira- 
tory decompensation, or anoxia Long-standing obstruction results in 
pulmonary suppuration, bronchial destruction and bronchiectasis 
The cardiovascular phenomena manifest themselves by a pulmonary 
edema and finally a circulatory failure due to nsing intrathoracic 
negative pressures 
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Breast enlargement has been defined as an in\ oh ement of the mam- 
mar) tissues in which these structures simulate the size, the shape, and 
at times the function of the adult female breast It is our purpose to 
indicate and analyze in a concise fashion our experiences with the 
various types of breast enlargement encountered from the newborn 
period through puberty and adolescence Literature on this subject 
has been reviewed to complement our own material 

Breast enlargement mav be a matter of concern in children of both 
sexes, and where it persists, particularly in the male, may produce 
important psychological difficulties Endocrine disturbances are often 
assumed m association with this phenomenon and cause additional 
problems m management. Hormone studies, while indicating aberra- 
tions m metabolic processes, do not as yet give exact relationships to 
the presenting picture, nevertheless, it is important whenever assays 
can be performed to collect data for future interpretation 

classification 

Although there is a higher incidence of breast enlargement, even a 
specificity , m certain age groups, involvement of the mammary tissue 
may occur at any age. The following grouping, which is merely a 
combination of our observations with those of others, emphasizes both 
the clinical and posable etiologic aspects While several conditions are 
presented under any group in which there may be a similar micro- 
scopic structure suggesting a common etiologic factor, there may be 
a basic difference as to pathogenesis and prognosis modifying the 
individual case It is to be emphasized that breast enlargement, uni- 
lateral or bilateral, resulting from either mammary or adipose ’tissue 
appearing os the only sign is of relatively common occurrence Fur- 
thermore, it is frequently a part of a more intricate picture, the basis 
for which is often indeterminable with the present state of knowledge 

BREAST ENLARGEMENT 

I In the Newborn 

II Preadolcsccnt Type 

(a) Transient and persistent. 

(b) Pseudogynecomaraa 
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III Associated with Obvious Endocnnopathies 

(a) Gynecomastia— hypogonadism— excessive urinary gonadotropic excre- 

tion 

( b ) Sexual precocity 

( c ) Addison’s disease 

(d) Tumors of the testes 

( e ) Thyroid affections 

IV Artificially Induced 

(a) Gonadotropins 

( b ) Estrogens. 

( c ) Testosterone 

( d ) Corticosterone 

V Miscellaneous 

(a) Liver cirrhosis 

(b) Leukemia 

(c) Tumors (mahgnant) (very rare) 

C d ) Massive involvement m girls 

( e ) Associated widi atrophy of the testicle following orchitis and trauma 

BREAST ENLARGEMENT IN THE NEWBORN 

A high percentage of newborn infants show some breast swelling by 
the fifth or sixth day About two thirds of these secret a colostrum- 
like fluid usually followed by small amounts of milk Instances of 
secretion persisting up to twelve months have been reported There 
may be a correlation between the duration of secretion and the birth 
weight 

These breasts are histologically miniature lactatmg glands attaining 
their development through the influence of estrogenic and mammo- 
tropic hormones derived by placental transmission These factors have 
been assayed for in the urine of newborn babies 

The enlargement disappears spontaneously within a variable period 
Treatment should not be attempted as infection resulting from express- 
ing the secretion may lead to abscess formaaon and. occasionally to 
permanent damage of the gland 

PREADOLESCENT BREAST ENLARGEMENT 

Transient and Persistent Types.— The transient and persistent varieties 
are described together since their clinical peculiarities are similar 
They occur in boys (Fig 15, A and B ) usually between the years of 
\3 and 18 and in girls between the ages of 8 and 12 years Jung and 
Shafton, upon the basis of approximately 1000 period examinations m 
boys and men, were of the opinion that the occurrence of preadoles- 
cent enlargement is an integral part of the process of puberty 

The swelling, either unilateral or bilateral, varying in size from 2 to 
5 cm m diameter, forms a roughly spherical tumor directly behind the 
nipple Where the swelling is unilateral it may be followed by en- 
gorgement of the other side within a variable period even as long as a 
year or more Whereas the areola may become pigmented and the 
nipple flattened and retracted, this has not been commonly encoun- 
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tcred m our experience. Histologic examination reveals an increased 
physiologic hypertrophy of the pericanalicular and penaemous tissues 
similar to that observed after estrogenic administration 
Trauma, allergy- and hormonal imbalance have been among the 
hypotheses advanced to explain this condition, but none have been 
substantiated With regard to hormonal factors the ratio of estrogens 
to the 17-hetosteroids rather than the individual rates of excretion of 
either of these may plav an important part. 



A B 

Fig 15 —A B, Preadoleiccnt breait enlargement. 


The course is not predictable Some of the swellings disappear com 
pletely within a few weeks, others last for years. In the persistent cases 
of breast enlargement in males traced back to adolescence in which 
operation was done in young adulthood, the microscopic picture is 
similar to that found in chrome cystic mastitis in the female. No 
instance of malignancy is reported in the patients with long-standing 
preadolescent breast enlargement. However, the importance of the 
psychological aspect is worthy of emphasis. It is our experience that 
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most of these breast enlargements involute spontaneously within a 
few months Surgical intervention may be advisable if there is no 
tendency to involution and especially if personality changes become 
prominent. Since the war our indication for surgical interferences has 
been modified Hormonal therapy with andogemc substances is not 
indicated where sexual development is adequate 

Pseudogynecomasba —Breast enlargement in this condition occurring 
in both girls and boys (Fig 16) is a part of the general picture of the 



Fig 16 — Pseudogynecomasoa. 

obesity involving also the girdle and suprapubic areas The involve- 
ment is bilateral, is unassociated with discomfort, and tends to assume 
the size and shape of the adult female breast Gland tissue is not 
ascertainable, the swelling being apparently formed by adipose tissue 
Obesity in childhood being the most common so-called endocnn- 
opathp encountered m pediatric practice makes this condition impor- 
tant from the point of \ lew of incidence. Confusion of this condition 
with Frohhch’s syndrome or dystrophia adiposogenitahs is not uncom- 
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mon. From our studies of these children we have come to the 
conclusion that neither p ttuican nor thj roid disease need be postu- 
lated We recognize the possibility of a temporary aberration in the 
endocrine system or m the hypothalamus which may spontaneously 
correct itself ac pubertv except m those children who are mentally 
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Fig 17 —A, Pscudog} necomasua in & young boy B, Afttr general weight xeduc 

tlOTU 

retarded In the tlierapy of obese children endocrine treatment did 
not cause any alteration in the redistribution of fat With the general 
loss of weight the breast condition is also rectified (Fig 17, A and S) 

BREAST ENLARGEMENT ASSOCIATED WITH OBVIOUS ENDOCRINOPATHIES 
Gynecomastia wHh Small Testes, Aspermatogenesis and Excessive 
Urinary Gonadotropins.— In February, 1939, one of us described a male 
patient, aged 17 years, with bilateral gynecomastia The boy's breasts 
were neither painful nor inflamed and secreted no milk. Our patient 
had pubic and axillary hair but none on the face or chest. The penis 
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and scrotum were normal, both testes were definitely undersized, 
containing no irregularity or tumor masses Seminal emissions, erec- 
tions and spermatozoa were absent Assays of the urine for estrogenic 
hormones were negative. Of particular interest was the finding of a 
positive Friedman test (Reaction III) indicating excessive quantities of 
urinary gonadotropic hormones 

In children, little if any urinary gonadotropic substance is found, in 
young adults from 4 to 19 mouse units have been assayed The exact 
interpretation of this excess of unnary gonadotropin is conjectural, 
whether it signifies pituitary dysfunction leading to abnormal mam- 
mary hyperplasia or is the result of the deficient testicular develop- 
ment is problematical 

Klinefelter and co-workers described a similar syndrome, beginning 
during adolescence, with hypogonadism involving chiefly the tubular 
tissue, bilateral gynecomastia, small testes, aspermatogenesis, increased 
secretion of follicle-stimulating hormone with a reduction usually in 
the 1 7-ketosteroids Microscopic study of the breast tissue showed 
ductal hyperplasia with proliferation of the periductal connective tis- 
sue, testicular biopsy revealed hyalmization of the seminiferous 
tubules with the interstitial cells being normal Androgenic, estrogenic 
and corpus luteum therapy were of little value 

We have had some experience with boys exhibiting gynecomastia 
and hypogonadism m whom testosterone therapy was partially effi- 
cacious We studied a boy (Fig 18), aged 17 years, in whom a diag- 
nosis of bilateral abdominal cryptorchidism was made, there was an 
associated breast enlargement Prior to our seeing him he received 

35.000 R U of chorionic gonadotropins without any change After 
several hundred milligrams of testosterone were administered paren- 
terally he grew some facial hair and there was an increase in the size 
of the genital structures Abdominal exploration revealed atrophied 
non-funcdonmg testes Following the bilateral orchidopexy another 

10.000 R U of chorionic gonadotropins were given with no results 
Further therapy with testosterone improved the general condition, 
maintained partial male sex function and the breast enlargement de- 
creased somewhat. 

Sexual Precocity —Breast enlargement may be one of the striking 
symptoms of sexual precocity While it is not within the scope of this 
paper to discuss the etiology and pathogenesis of this entity, an 
enumeration of some of these conditions is warranted 

Hypothainvnc Lesions —Sexual precocity may be associated with 
hypothalamic lesions without gross changes in the known endocrine 
glands and without recognizable evidence of intracranial disease It is 
the opimon of some that this is the only type which is responsible for 
true precocity of sexual development We studied the case of a 
22 month old girl (Fig 19) with manifest precocious sexuality 
in whom necropsy revealed what was interpreted as an ectopia of 
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brain tissue betuecn the infundibulum and the Tregn cC i r * zee. 
The breasts were enlarged, the mother reported tier ~tr nr a tee: 
growing presumabl) since birth Microscopic studs o renter r~~ 'tree 
revealed a stroma composed of wav) , colhceamr. Snz -rn_ err- 
bedded in which were numerous glands. There tut — .em m et- r ~ rer- 
plasia of the epithelium of the glands, seme n- r->_r — > -> — 
nounced cystic dilatation \uth an amo-pimr - re _mer_ 
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hypophyseal apparatus plays a part in the production of the picture 
We have encountered occasional instances in girls aged 3 to 5 
years m which the breast enlargement was the only evidence of sexual 
advancement Spontaneous disappearance of these swellings occurred 
within a year In an experience with one 2 year old female child, 
in addition to the breast swelling vaginal bleeding appeared on two 
occasions This was accompanied by increased levels of estrogens as 
revealed by urinary assay The process involuted within a few months 



Fig 19 — Sexual precocity in a 22 month old girl 

In one 15 month old girl mammary enlargement was the only 
symptom Thorough study, including vaginal smears for epithelial 
types, revealed little The process cleared spontaneously 

Osteodystrophia Fibrosa Disseminata ( Albright’s Syndrome ) —This 
rare bizarre syndrome of sexual precocity has been reported in female 
children m association with disease of the bones, characterized by 
lessened osteoclastic resorption, fibrosis of the marrow spaces, cyst 
formation, and melanotic pigmentation Hyperparathyroidism is not 
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clearly present. Exophthalmic goiter has occurred in some of the 
recorded eases 

Ovsman Lesion; —Granulosa cell tumors and teratomas of the ovary 
are associated with breast enlargement and generalized feminization 
Urinary hormone assays have shown increased excretion of estrogens 
whereas the levels of the other hormones remain normal These tumors 



Rig 20— Bilateral gynecomastia in a 14 >ear old bo> nitll lmtor> of aberrant 
th> rold 


have been reported in girls as early as under one j car Removal luj 
led to restitution 

Adrenal Cortical Tumors and Hyperplasia —These produce, as a 
rule, signs of masculmization However, there arc several eases r< 
ported in the literature in which there have been symptoms of ' 
nation. This latter condition is extremely rare m cluldhor 
tion studies have revealed an increase in the level of 
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in the urine As the adrenal cortex is probably a source of estrogens, 
mammary development might be explained on this basis 

Breast Enlargement Associated with Addison's Disease —Cases of 
breast enlargement occurring during the course of Addison’s disease 
have been reported in the literature This is rare in children The 
mechanism is a matter of conjecture In one case followed throughout 
life the breast enlargement persisted until death Autopsy revealed 
hvperplasia of the breast tissues 

Breast Enlargement Associated with Tumors of the Testis (rare m 
children) —Gilbert analyzed 135 cases of breast hypertrophy asso- 
ciated with malignant testicular tumors, particularly chonoepithehoma 
He found that breast enlargement, usually bilateral, was often the 
only clinical symptom present The areola appeared darker and some- 
times enlarged, secretion was also detectable Pathologically, hyper- 
plasia of the glandular tissue and pituitary changes as seen m preg- 
nancy were found in addition to the testicular tumor 

Breast enlargement may also be associated with interstitial cell 
tumors The mechanism responsible for the changes m the breast is 
not clear 

Breast Enlargement Accompanying Thyroid Affections —The mammary 
gland may show early hypertrophy m either sex when hyperthyroid- 
ism is present. Basedow reported a case of a male patient with hyper- 
thyroidism along with swollen breasts secreting colostrum As far as 
we know, no hormone assays have been made There is some experi- 
mental evidence pointing to the increased rate of metabolism as 
directly responsible for the breast changes 

We recently studied a 14 year old boy (Fig 20, A and B ) (August 
1944) who was referred chiefly because of bilateral gynecomastia He 
was adequately developed physically (sexual) and mentally He had 
a history of multiple excisions for an aberrant thyroid smce the age 
of 5 years Endocrinological studies failed to reveal any positive find- 
ings Urinary hormone assays were not performed There was no evi- 
dence of dysfunction of the thyroid, either hyper- or hypothyroidism 
The presence of the bilateral aberrant thyroid with the history of 
recurrences led to a bilateral total thyroidectomy. The microscopic 
diagnosis was a papillary adenocarcinoma of the thyroid gland No 
changes have been noticed m the breasts since the operation (three 
and one-half months) 

BREAST ENLARGEMENT RESULTING FROM ADMINISTRATION OF HORMONES 

Gonadotropins — Chorionic gonadotropins have produced breast 
swellings on numerous occasions when the material was administered 
cither for unilateral or bilateral cryptorchidism The doses adminis- 
tered m these conditions are not very great (3500 to 7000 R U ) and 
the breast enlargement, which is usually slight, disappears upon stop- 
ping this drug In a boy with a so-called “Frohhch’s syndrome” the 
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administration of 100,000 R.U of gonadotropic material produced 
mammary enlargement which disappeared spontaneously with the 
cessation of therapy Interestingly it failed to affect a presumable 
bilateral abdominal cryptorchidism as well as a redistribution of fat— 
in fact, the child gamed considerable w eight during the period of ad- 
ministration of this hormonal substance. 

Estrogens.— In an early experience utilizing the mechanism of an- 
tagonism of hormones we administered 100,000 units of naturally oc- 
curring estrogenic substances to a boy svith hypergemtabsm We were 
able to affect his condition favorably noticing as one of the results 
bilateral breast enlargement. Preadoicsccnt girls with gonorrheal vag- 
initis treated with stdbestrol hate developed breast enlargement 
which disappears with cessation of therapy Oral stdbestrol therapy 
has been employed m male hypersexuaksm, and gynecomastia has 
appeared after the use of 37J mg Dunn has pointed out that the 
physical characteristics of the breast tissue reaction to stdbestrol and 
the naturally occurring estrogenic substances are dissimilar Stxlbes- 
trol-raduced mammary tissue growth is firmer and the rate of resolu- 
tion is slower after therapy is discontinued 
Testosterone —Gynecomastia has been observed following the use 
of oral methyltestosterone. It may appear as early as thirty days after 
the initial dose and occurs as a tender nodule, 3 to 4 cm in diameter, 
placed behind the areolae. Secretion is usually not present 
Corticosterone —Gynecomastia has been observed m Addison's dis- 
ease after therapy with corticosterone. 

MISCELLANEOUS CONDITIONS 

In the interest of completeness mention is made of the following 
miscellaneous conditions w'hich may give nse to breast enlargement 
Our experiences with them have been sporadic and limited 
Cirrhosis of the liver conceivably may lead to breast enlargement 
A case has been reported which at necropsy showed testicular, 
pituitary and thyroid lesions. 

Leukoma has been reported as associated with breast enlargement 
Carcinoma of the breast, a total of 4628 cases, was studied by Har- 
rington. Two instances only were recorded m patients between the 
ages of 17 and 19 years. 

Enlargement (mastitis gargantuan) has been reported in a girl of 
14 years The swelling was painless and began eight months prior to 
the onset of the menses which occurred at 13 years of age. The patient 
was operated upon the left breast weighed 7 1 kg, the ngbt 1 1 8 kg 
On section the gland, acini and lobules showed marked hyperplasia 
m addition to large amounts of fibrous tissue 
Breast enlargement in association with testicular atrophy following 
orchitis and trauma has been observed the responsible mechanism is 
not clear 
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ACUTE HEMATOGENOUS OSTEOMYELITIS IN INFANCY 

Joseph Greesgard, M.D * 

The subject of acute pyogenic bone infection has been an important 
one because of the seriousness of such disease. In former years the 
death rate in these cases has always been high, and of those patients 
who recovered, a considerable percentage were left with a chronic 
bone involvement which required repeated surgical therapy, and often 
recurring discharging fistulas were the source of considerable morbid- 
ity In the voting age group this disease is particularly prevalent. 

Originally acute osteomyelitis was considered essentially a surgical 
disease, the concept of early and free incision and evacuation of pus 
having been applied here as well as to other forms of pyogenic infec- 
tion In the last fifteen y ears or so, even before the advent of the 
revolutionary methods of chemotherapy, a school of thought has 
been making itself felt, which advocated the conservative handling of 
acute osteomyelitis, withholding any surgery during the first few 
days of the illness, bmiting the procedures done in the acute stage to 
the incision and drainage of soft tissue abscesses, and limiting handling 
of the bone to mere evacuation of subperiosteal abscesses With the 
advent of the sulfonamide drugs the management of acute osteo- 
myelitis has swung further to the conservative side. The adherents of 
a hands-off policy have increased in numbers with newer methods of 
chemotherapy and some observers are m favor of complete non- 
intervention even when obvious accumulations of pus have appeared 
m the soft tissues Thus acute osteomyelitis has gradually developed 
into a condition the management of which is essentially medical In 
view of this fact, the pediatrician should be prepares! to assume the 
full responsibility for the care of acute osteomyelitis, the surgeon 
and the orthopedic surgeon being assigned the role of consultants for 
the handling of special aspects of the problem, such as evacuation of 
abscesses, immobilization, and the treatment of chrome osteomyelitis 
including sequestrotomy 

In infancy, osteomyelitis appears to have certain characteristics 
which are different than those seen in the older child and adult. Green’ 
pointed out that the specific eaologic factor m this age group is more 
commonly the streptococcus (63 per cent), whereas in older children 
the Staphylococcus aureus is the commoner cause (91 per cent) He 
found the mortality rate in his senes of cases of ninety-five infants 
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to be 21 per cent, other observers have reported a higher mortality 
(40 to 60 per cent) Under six months of age m Green and Shan- 
non’s 2 series the mortality was 44 per cent In those cases in which 
survival occurred, healing was more rapid, sequestration and recur- 
rences infrequent, and complete eventual resolution of the lesion m 
the bone the rule Green and Shannon attributed the character of 
the local bone reaction in this age group to structural and physio- 
logical differences In infants as well as m older children, osteomyelitis 
has its origin in the metaphysis Once the infection is under way it 
follows the path of least resistance In infants there is a minimal 
amount of cortical bone at the metaphysis, so that spread to the sub- 
periosteal space is direct The periosteum, more loosely attached at 
tins age, is dissected from the cortical bone and the resultant sub- 
periosteal abscess may rupture into the soft tissues without necrosis 
of the shaft In cohtradistmction m the older child the usual picture 
of a chronic bone disease with sequestration, smus formation and fre- 
quent recurrences is the rule 

With this distinction in mind it is readily appreciated that in in- 
fancy acute osteomyelitis is essentially a septicemia with localization 
m the bone, and that in its management the blood stream infection 
and the primary portal of entry merit prime consideration Here 
again,' therefore, the therapy resolves itself essentially into medical 
management From Green and Shannon’s mortality figures we note 
that the young age group, under six months, has the poorest prog- 
nosis In the newborn, acute osteomyelitis may also occur, usually 
as a manifestation of sepsis Stone 3 states that osteomyelitis in the 
newborn appears to be a benign disease, but when it is a manifestation 
of sepsis the prognosis is graver, and depends upon the seventy of 
the septic process Here, again, a distinction must be made relative 
to the prognosis of the local bone lesion in contradistinction to that 
of the general disease If the infant survives the septicemia, the bone 
lesion will usually go on to complete eventual resolution, and in that 
sense osteomyelitis is benign, as Stone states Septicemia, however, m 
the newly bom is not a benign disease and the attention of the 
pediatrician should be focused on its therapy 

CASE REPORTS 

I wish to present a series of ten cases of acute osteomyelitis in in- 
fants under two years of age observed at Cook County Hospital, 
Children’s Division These infants were all treated with sulfonamide 
drugs or penicillin and all recovered One, the most severely ill, was 
a newborn infant and since this baby presented several striking fea- 
tures I desire to present her case in detail Three other cases will be 
described somewhat more briefly and the balance presented in tabular 
form 
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Gist I — A1 M, a white girl 2 weeks of age on June 18, 1943, was admitted 
to the infant ward of Cook County Hospital from the Chicago Foundling Home, 
because her temperature had been elevated since birth On admission there were 
no outstanding physical findings, but in view of the fever a spinal puncture was 
done. Meningitis of the newborn may occur without any physical signs of such 
involvement. In this instance the fluid was water clear, Pandj negative, and the 
cell count 34 lymphocytes On culture no bacterial growth was obtained In a 
few days a left purulent aural discharge developed The pus on culture yielded 
staph} lococa The initial blood culture drawn the same da) yielded Staphylo- 
coccus aureus. From the date of admission until the patient’s discharge from the 
hospital about a > car later this organism was cultured with ease from her blood 
and from all other exudates studied 

The child continued to have feter and several days after the appearance of 
the aural discharge a right parotid swelling developed which rapidly went on 
to suppuration The resultant parotid abscess was first aspirated then incised and 
dratned yielding the same hemolymc Scaphy lococcus aureus At about the time 
the parotid abscess was developing about one week after admission, a swelling 
of the left index finger appeared This also rapidly softened was incised and 
drained, and on culture yielded hemolytic staphy lococci. \ ray revealed a de 
structive process in the first phalanx of the left sndex finger At about this time, 
two weeks after admission a chest film was taken which revealed a marked de- 
structive process in the left scapula as well as osteomyelitis of the right fifth nb 
The child was desperately ill during this period Shortly after these three areas 
of ortcomy elms w ere discovered soft tissue abicesscs developed in the left axilla, 
over the left scapnlar area, and in the region of the left nipple AU of these were 
incased and drained as fluctuations appeared, staphylococci being cultured from 
the pus in each instance. 

Therapy in this severe ease of Staphy loeocews aureus hemolyucus septicemia 
of the newborn was with sulfonamide drugs in addition to the usual supportive 
measures such as parenteral fluid and blood and the injection of staphylococcus 
antitoxin On admission on June 18 the child was placed on sulfaduazole orally 
This was continued to July 8 a total of 27.5 gm being administered From July 
S to July 24 sulfadiazine was administered in large doses, a total dosage of 22.7 
gm. being given From July 24 to August 14 sul fathiazole wws administered in a 
total dosage of 31 5 gm. then from August 14 to December 1 sulfadiazine was 
again administered a total dose of 304 gm. being given in this period. The total 
dose of the sulfonamide was, therefore, 385 7 gm of which 326 7 gm. was sulfa 
diazine and 59 gm sulfathiazole. On this therapy the child gradually improved, 
becoming afebrile in about six weeks and remaining so thereafter The lesion in 
the scapula gradually began to rccalctfy as did the osteomyelitis of the nb and 
the phalanx. A discharging anus perused over the left scapular area but the 
ocher soft tissue abscesses healed in a relatively short time 

The child began to grow and gain after termination of the febrile penod, 
and she looked and acted well. In spite of these facts, however organisms could 
be cultured from the blood with ease up to the ame of her discharge February 
21 1944 She was readmitted one week later and remained in the ward until July 
21 1914 Dunng this period she continued to have a draining sinns over the left 
scapula. On x ray a chronic osteomyelitis with sequestration was noted m the 
left scapula and a chrome osteomyelitis was still present in the nght fifth rib 
The child was afebrile except for an mtercorrent bronchopneumonia and laryngo- 
tracheitis m April and gained ind developed m a normal manner Thirteen blood 
cultures were drawn daring this penod four of which yielded hemolytic Staphylo- 
coccus aureus The last positive culture was obtained May 9 1944 Dunng this 
penod no sulfonamides were administered except in the therapy of the inter 
current acute respiratory episode. No surgery of any sort was undertaken dunng 
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this period The infant was discharged in good condition, but with a chronic 
osteomyelitis and draining sinus on July 27, 1944 She has continued under ob- 
servation for this condition The scapula has undergone remarkable reossification 


This infant presents an illustration of an osteomyelitis in a sep- 
ticemia of the newborn, the invading organism having been a hemo- 
lytic Staphylococcus aureus The portal of entry was undoubtedly the 
upper respiratory tract, a suppurative otitis media and parotitis occur- 
mg as initial complications The osteomyelitis was multiple and m no 
sense could the infection here be considered benign The child was 
given large doses of sulfathiazol and sulfadiazine over a long period of 
time In spite of the continued use of the drug, organisms were cul- 
tured with ease from the blood stream for many months The total 
dosage of the drug was enormous, but no detrimental effects were ob- 
served Multiple intravenous blood transfusions and large doses of 
vitamins were administered throughout the infant’s hospital stay 
Staphylococcus antitoxin was used but no, apparent effect could be 
noted from its administration 

In contradistinction to this severe form of septicemia with bone 
localization I should like to present another young infant as an illus- 
tration of the paucity of symptomatology that may be encountered 
in this age group. 


Case II — E N , a Negro female infant 7 weeks of age, was admitted to the 
infant ward with a history of a swelling having been noted on the chest wall for 
about one week The infant was otherwise healthy m every respect. There was 
no fever Examination revealed a nonfluctuant swelling on the right lower chest 
wall On x-ray an enlargement of the anterior portion of the nght sixth rib was 
noted with a destructive process in the bone No surgery was earned out and no 
chemotherapy was instituted The infant remained under observation in the ward 
for three weeks and was discharged in good condition Shortly before discharge 
a second x-ray revealed some recalcification in the involved area 

This young baby must have had a septicemia in the newborn period 
with localization m the nb In this case, however, the symptom com- 
plex was certainly benign, requiring no therapy, the type of disease 
Stone had reference to 

Case III — K P , a white girl 3 months of age, also was seen with isolated os- 
teomyelitis of the nb, and since she was the only infant in which bone surgery 
was done, I should like to present her case briefly This child was also brought 
in because a swelling had appeared on the nght chest wall The infant was afeb- 
nle and was doing well otherwise An x-ray taken on admission was interpreted 
as an osteochondroma of the seventh nb by the roentgenologist and for this 
reason the resident called the surgical department m consultation The lesion was 
explored and on incision thick creamy pus was evacuated which yielded Staphylo- 
coccus albus on culture The nb was perforated and found to be the seat of an 
osteomyelitis No bone instruments were used The child was first given sulfa- 
thmolc in total dosage of 12 gm and then sulfadwane 10 5 gm., a total dose of 
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" n -5 gm. of sulfonamides Blood culture after surgery revealed Staph* locoeeus 
albas and was sterile just befoic discharge The patient remained in the hospital 
for about one month and was discharged in good condition 

It is my feeling that this infant would have been better managed 
without an) surgical mtcr\ cnaon, as m Case II 

Penicillin gives indication of being even more effective than the 
sulfonamides m the management of ostcom) elms m mfanev Furthcr- 
- more, it has the added ad\antagc of being less toxic \\ hilc vve have 
had little difficulty with the sulfonamides, we must alwavs be wary of 
side effects, and must watch unnar) excretion most particularly In 
the ease of penicillin, this necessity is virtually eliminated 

Case IV^-K. CL, a Negro girl 22 months of age* was admitted March 31 1945 
with a history of injury to the right leg She was fcbnJe and ori examination re 
vealed a swelling of the enure nght lower extremity with inability to use the 
leg and pain on passive mouon Immediate blood culture yielded hemolytic 
Staphylococcus albus and on x ray an ostcomy elms of the proximal end of the right 
ubia with diffuse periostea! elevation ov cr the enure bone was found. The child 
was S tv *a 30,000 unit* of penicillin every three hours intravenously nnul a total 
dosage of 4,200 000 units was administered A soft tissue abscess developed which 
,, y a5 incised, penicillin being injected locally into the abscess cavity Pus from the 
abscess yielded hemolytic Staphv lococcus albus. The infant unproved rapidly and 
was discharged April 28 1945 in good condition Bone changes were soil present 
on x ray examination but the incision was entirely healed and dry Blood cul 
tares on Apnl 3 and April 13 1945 were sterile. 

This case is a good illustration of the point made by Green and 
Shannon An osteomyelitis developed as a result of a Staphylococcus 
albus septicemia, the organism lodging in the nutrient vessel of the 
u Pper tibia! metaphysis The cortical bone was quickly perforated 
a ud an extensive subperiosteal abscess developed which quickly perf- 
orated into the soft tissues The resultant soft tissue abscess was 
evacuated and under local and systematic penicillin therapy the 
septicemia cleared up and the local disease rapidly improved The 
osteomyelitis undoubtedly will undergo complete resolution. 

In the accompanying table a r£sum6 of the entire ten cases is pre- 
sented It will be noted that none of these infants died, and that in 
only one case, that of the newborn reported in detail was a resultant 
ohroruc osteomyelitis observed, though several of the infants have 
not been followed long enough to be sure that resolution of the bone 
lesion will be complete On the basis of past experience, however, we 
™ybe almost certain that such will be the case. 

jTus small senes differs in some respects from the usual experience 
ln ^^omyehtis m young children Eight of these infants were 
while most reported senes reveal a predominance among h 
were white and four Negro probably a reflection of the " 
oussions to this hospital. 
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The primary illness differed widely Tuc of the ten infants had 
some sort of m\ oh cmcnc of the respirators tract prior tn the onset 
of the osteorm chtis In one chichcnpox, w ith a resultant boil on the 
left shoulder, preceded an ostcom> chtis of the left humerus In one i 
set ere diarrhea preceded the bone involvement and in one in injur) 
to the leg preceded it In the remaining two both voung babies one 
seven wccli and one three months of age, a swelling of the chest w ill 
appeared as the first evidence of osteomyelitis of a rib in previously 
health} infants. 

Organisms were rcco\ crcd from the blood in six eases while m 
four blood cultures were negatne Of the six a Staphs locoec us albas 
was isolated in four instances, and m two of these the same organisms 
were rccov crcd from the soft tissue or subperiosteal abscesses cvacu 
ated In the remaining tw o cases Staph) lococcus aureus w as obtained 
and in one of these the same organism was consistently grown from 
the many soft tissue abscesses which appeared From one child m 
whom a staphylococcus was isolated on two occasions a pneumococ- 
cus was recovered in one culture, but since the child developed an 
intercurrcnt pneumonia at this period while m the ward, this must 
be considered cv idence of a cross infection. This finding w hile con- 
sistent with the general statistics in eases of osteomyelitis in child- 
hood, is in contrast to the findings of Green and Shannon, w ho state 
that the streptococcus is more commonly found in infants. 

The bone m which localization occurred m this senes was the nght 
tibia in two eases, a rib in three instances, the left humerus in two and 
the nght humeral head in one, the left scapula, right fifth nb and first 
phalanx of left index finger m one, and the proximal end of the nght 
femur in one Single bone involvement occurred in all bur the one 
newborn infant with multiple bone mv olvement whose case is reported 
in detail This child is definitely left with a chrome osteomyelitis. The 
infant with the destroyed nght humeral head wall probably have con- 
tinued disabiht) The remaining eight infants will m all probability go 
on to complete restitution of the involved areas. 

Three of these infants were treated wuth penicillin, the remaining 
seven with sulfonamide compounds The dosage is noted in the table 
The effectiveness of this therapy is essentially in combating the septi- 
cemia The local effect of the sulfonamides in the bone lesions is open 
to much skepticism. If the concept of the pathogenesis of these cases 
u correct, namely, the dev elopment of a thrombophlebitis of a nutri- 
ent vessel and the subsequent occurrence of an area of infarction in 
the metaphysis, the ability to transport the drug ro the local area of 
involvement is probably lost In addition, the ineffecav eness of local 
sulfonamide m pus-containing lesions is also well known Whether or __ 
not penicillin is more active in the local area of infection still 
clarification. It undoubtedly is an extremely effective drug 
septicemia usually encountered m these cases of osteomyelitis 
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COMMENT 

Symptomatology — From the above examples it will be appreciated 
that the symptoms of acute hematogenous osteomyelitis in early in- 
fancy are very variable In the nwebom period several distinct syn- 
dromes may be seen associated with suppurative bone involvement. 
An acute hematogenous osteomyelitis may occur which is a manifesta- 
tion of a sepsis This is the type of case we are discussmg Another 
syndrome may occur in the newborn which is characterized by an 
osteomyelitis of the maxilla These infants are not mcluded in this 
discussion since such cases probably occur as a result of direct exten- 
sion from local infection in the sinuses (Poncher and Blayney), 4 in a 
tooth bud, or according to Wilensky 5 by way of the blood stream as 
a result of a thrombophlebitis of a nutrient vessel. 

In the Newborn —In acute hematogenous osteomyelitis in the new- 
born two distinct syndromes may be recognized A benign form oc- 
curs m which the infant presents himself with an osteomyelitis involv- 
ing one of the long bones usually with little or no complaint other 
than the local disability These infants usually give no history of pre- 
ceding illness, their growth and development have been progressing 
normally, but a local area of swelling and dysfunction is noted by the 
parents over one of the long bones On x-ray an osteomyelitis is found 
which after several weeks or months undergoes resolution, without 
chronic disability as a rule 

A second type of acute hematogenous osteomyelitis occurs in the 
newborn, however, a severe form, in which the systemic evidences of 
a violent infection usher in the syndrome and the local disease makes 
its appearance as a complication of his condition In these cases the 
onset is usually early m the newborn period, with the advent of fever, 
usually marked and often of a septic type The concomitant symptoms 
will depend to a large extent upon the primary disease process which 
constitutes the portal of entry of the blood stream infection In the 
newborn the umbilicus is a common site and here local evidences of 
an omphalitis may be present with redness, induration and purulent 
discharge It is true, however, that occasionally there may be no defi- 
nite evidence of inflammation externally at the tame of examination, 
and still a thrombophlebitis of the umbihcal vessels may be present as 
the source of a septicemia which gained entrance through the cord 
stump The respiratory tract may not uncommonly be the source of 
septicemia in the newborn, and here agam marked evidences of in- 
volvement locally may be lacking on admission On the other hand, 
suppurative complications of an upper respiratory tract infection such 
as an otitis media or sinusitis may be present, or a definite pneumonia 
may be found The skin or, less commonly perhaps, the urinary tract 
may be the site of a pyogenic infection which may result in septi- 
cemia The bacteriology of these cases is quite variable, streptococci 
(nonhemolytic, and hemolytic), staphylococci, pneumococci or other 
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pyogenic organisms may be found and arc usually isolated from the 
blood stream without too great difficulty The process is a malignant 
one, is often associated with icterus and hemorrhagic manifestations 
and requires active and often heroic therapy The mortahtt, even 
with modem therapy, is high. Localization m the bone occurs rela- 
tively late in the course of the illness and may be discovered acci- 
dental^ m the course of routine x-ray examination, or may manifest 
itself b> die formation of local soft tissue abscesses v. Inch direct the 
observer’s attention to the underlying bone The focus may be single 
or multiple areas may develop, and in this form of osteomyelitis in the 
newborn the bone lesion is more apt to become chrome with the de- 
velopment of sequestra and sinus formation, and when large segments 
of bone are destroyed, as m the case of the head of a long bone, maj 
result m chrome disability Even in the severe form of osteomyelitis m 
the newborn, how ever the degree of restoration of the involved bone 
to normal is often surprising 

In tbe Older Infmt —In the older infant the early symptomatology 
is also dominated by the septicemic symptoms The onset is usual!) 
abrupt, often with high fever, and not uncommonly with respiratory 
tract symptoms In a few instances a history of trauma to the area 
later involved is elicited, but since mild trauma is so common in 
infancy it is difficult to evaluate the importance of this factor in a 
given case An infectious diarrhea or a furunculosis of the skin may 
be the initiating symptoms. After a few days the infant begins to 
evidence disability of an extremity, there is frequent crying as though 
in pain, particularly upon handling, and soon it is noted that an ex- 
tremity is held very quietly, usually m a position of rest. Upon at- 
tempts as passive motion of this extremity pain is elicited, and at times 
a tender point over a metaphyas may be demonstrated on careful 
examination. Usually the joints are umnvolved and their free mobihtn 
can be demonstrated on careful examination. Soon an enlargement of 
the metaphysis can be demonstrated on careful palpation, and as time 
goes on a sense of deep fluctuation may be felt in this region. Then 
as a rule a soft tissue abscess begins to develop and usually will en- 
large and approach the surface rapidly In the acute stage the infant 
is prostrated, severely ill, and becomes rapidly dehydrated Blood cul- 
ture during this period will usually yield the invading organisms 
X-ray evidence of bone destruction may be found in seven to ten days 
after the onset. When localization m the soft tissue has become well 
developed, usually two to three weeks after the onset, the general 
symptoms tend to ameliorate and the infant begins to eat, look better 
and gam weight. If recovery from the acute septic phase occurs the 
prognosis is good in this age group The bone lesion seldom becomes 
chronic and complete restoration to normal is the rule. 

Therapy— The treatment of acute hematogenous osteom) elms in 
infancy may be divided into medical and surgical therapy Medical 
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therapy is concerned essentially with supportive measures to combat 
dehydration and toxemia, and specific chemotherapy aimed at destroy- 
ing the invading organism Surgical therapy is concerned with han- 
dling the local bone involvement 

In acute hematogenous osteomyelitis in young infants the disease 
process is a severe septicemia and its therapy is the all-important 
phase Dehydration must be combated by the administration of 
parenteral fluid This is usually given by the intravenous route, a 
cannula being inserted in one of the superficial veins after cutting 
down in the vessel and fluid being administered by slow intravenous 
drip Normal saline, dextrose, Hartman’s solution, whole blood and 
specific antisera are administered m this manner Cannulae may safely 
be left in place for several days Bone marrow infusions should not 
be attempted in this type of case 

Chemotherapy is an extremely important phase of the management 
In our present state of knowledge penicillin offers the best choice of 
therapy It may be administered in a single, rather large initial intra- 
venous dose, followed by divided intramuscular doses at three-hour 
intervals throughout the septic period The individual dosage will de- 
pend upon the severity of the infection, 30,000 to 50,000 units being 
administered m an initial dose, and 5000 to 20,000 units intramuscularly 
every three hours thereafter The drug is extremely effective against 
most of the organisms encountered in acute hematogenous osteomyel- 
itis and may be given with a high degree of safety 

The sulfonamide drugs may be used either alone or in combination 
with penicillin Sulfathiazole or sulfadiazine will be found to be the 
most effective and best tolerated They must be used in large doses 
and the usual precautions must be followed regarding their effect on 
blood destruction and urinary excretion We have found it advan- 
tageous to alternate the drugs m individual cases As a general rule 
from 0 1 to 0 2 gm (15 to 3 grains) per pound of body weight per 
day may be administered The drug is usually given by mouth but in 
specific instances m which vomiting occurs or the infant is very toxic 
it may be given intravenously as its sodium salt In some of these 
highly toxic infants with a persistent septicemia the drug must be 
given over long periods of time and in relatively enormous amounts 
Most infants tolerate such long-continued therapy very well and show 
little deleterious effect Repeated intravenous blood transfusions and 
high doses of vitamins must be administered under these circumstances 

Local therapy of the bone lesion consists in immobihzaDon, local 
hot wet dressings and the incision and drainage of soft tissue abscesses 
when they appear Surgery to the bone should be held to an absolute 
minimum, incision of the periosteum over a subperiosteal abscess should 
usually constitute the maximum handling permissible Local use of 
penicillin or sulfonamide may be of aid after incision 
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SUMMARY 

Acute osteomv elitis of hematogenous origin in infancy is esscntiall) 
a septicemia \uth localization in one or more bones The local lesion 
in the bone m this age group is frcquentl> much less malignant than 
that seen in older children or adults, inasmuch as chronic osteomyelitis 
\uth sequestration and chrome discharging sinuses arc much less fre- 
quently seen. In fact, m these j oung children there is a strong tend- 
ency for the lesions to undergo complete resolution with eventual 
restitution of the bone to approximate^ normal condition 
To speak of acute osteomyelitis m infancy or m the newborn 
period as a benign disease is not accurate how ever The nature of 
the illness uiU depend largely upon the invading organisms producing 
the septicemia, the degree and sexentj of the blood stream infection, 
and the nature of the pnmarv illness acting as the portal of entry 
Final I j , acute hematogenous osteomyelitis in infancy should be con- 
sidered a pediatric medical condition and the pediatrician should be 
prepared to assume its supervision The surgeon and the orthopedist 
should act m the capacity of consultants, since activ c surgery to the 
bone in the acute stage is probablj detrimental rather than helpful In 
the treatment active employment of penicillin and the sulfonamide 
drugs, particularly sulfadiazine and sulfathiazole, has proved most 
valuable. 
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FLAT FEET IN CHILDREN 

Eduard L. Compere, M.D , F A.C.S * 

Maxw flat feet m children arc normal In fact, a considerable pro- 
portion of the human race has a v cn low structural arch. If the foot 
is flexible, has good muscle control, and the os calcis is not tilted into 
a varus or valgus position, the congenital hereditary or racial type of 
flatfoot vnll stand as much hard usage without producing pain or 
other disability as does the foot which we ore accustomed to think of 
as having a normal arch (Fig 21) 

In the newborn infant the plantar surface of the normal foot is 
flat. This is true e\en though there may be an excellent bony arch 
Until a child is about three \ ears of age the portion of foot which 
subsequently' becomes the longitudinal arch is filled with a pad of 
fat. As the infant grows older this fat pad shrinks 
Mild inversion of the forefoot of the child who is beginning to 
walk, a position commonly referred to as ‘ pigeon toe,” is a common 
cause of concern In the absence of definite structural abnormalitv, 
muscular imbalance or congenital deformity , toemg-m should be re- 
garded as a normal reaction on the part of the child This calls into 
action the anterior and the posterior tibial and the short adductor 
muscles of the foot, and b> using them, strength for the support of 
the arch is increased Thus the normal, healthy child, without any 
instruction or assistance on the part of his elders, automatically goes 
about the business of strengthening the arches of his feet Slight in- 
version of the forefoot should not be discouraged nor should any 
attempts be made to prevent it by means of braces, casts or other 
appliances. The more the child waggles his toes, slightly inverts the 
forefoot, and engages in every manner of acm-icy that requires the 
use of the muscles of the leg below the knee and the intrinsic musdtf 
of the foot, the more he can be assured of satisfactory foot fun ctiv" 1 
later on in life. 

Painful feet of children occur rarely A low plantar arch 
appear to influence the incidence. Pam is indicative of the nrest*''''.v, 
inflammation, due to repeated trauma or to infection, 
muscles, the plantar fascia or the tarsal joints Arthnti 
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joints may cause severe disability Arthritis in children may be the 
result of trauma or infection and may involve only one or all of the 
joints of the foot. The arthritic flatfoot has a lack of resiliency due 
to stiffness of the pencapsular ligaments and may be severely dis- 
abling 



Tig 21 —Congenital fiat feet without eversion of os calcis or disturbance of 
wcight-bcanng alignment Such feet are usually painless and function quite as well 
as do feet with the so-called normal arch 

Clrromc strain , which may affect the muscles or the fascial support 
of the foot, occurs in patients who have had normal to high arches as 
well as in the patients whose feet are congenitally flat This condition 
occurs most commonly in children who are overweight or m older 
patients who arc physically sluggish, but it may be the result of a 
specific injury The child who jumps or falls from a height, landing 
on his feet, projects the entire weight of his body against the support- 
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mg structures which span the longitudinal arches This may result in 
acute sprain, pam and disability (Fig 22) 

Contrary to a common belief of the lay public and of many phy s- 
lcians, the foot -with a \ erv high arch is more often associated -with 
pam and disability than is the simple flat foot Pam produced by so- 
called “ arch breakdown" occurs most often m feet in which there is 
an adequate arch to begin with but some subsequent strain or injury' 
results m a tear of the plantar fascia or of the capsule of the midtarsal 
joints Marked muscular weakness of the supporting muscles may also 
follow protracted illness If the high arch sags with the continuous 
strain placed upon the nonclasuc supporting tissues, these structures 
may become edematous tender and pamful This rarely' occurs in the 
congenital fiatfooL 

i 

Fig 22 —Congenital flat feet with slight eversion of os calcxs. This type of 
foot is usually not ptunful and functions quite well However the weight-beMing 
disalignment has been such to produce slight genu valgum deformity 

Many children are never permitted to walk without having their 
feet encased in stiff leather shoes. Rarely are these feet given the op- 
portunity’ of adequate movement of the various segments Little 
functional exercise is permitted the intrinsic muscles These are mus- 
cles wnth attachments to the os calcis and to the metatarsal or pha- 
langeal segments The average adult has used these intrinsic foot 
muscles about as dften as the muscles w hich, phylogenetically speak- 
ing, were intended to wiggle the ears As a result of constant splint- 
ing of the human foot wnth leather shoes and an absence of consistent 
use of these intrinsic foot muscles they waste away untd they no 
longer protect and support the various components of the foot. 
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The weight-bearing surfaces of the human foot function as a tripod 
The posterior support of the tripod is the os calcis which is covered 
by a thick pad of mixed fat and fibrous tissue to protect against bruis- 
ing and the strain of direct weight bearing The anterior supports of 
the tripod are to be found over the head of the first metatarsal and 
the heads of the fourth and fifth metatarsal bones When standing 
with the weight directly upon the foot, these three points should re- 
ceive and support at least 90 per cent of the load If both the intrinsic 
muscles of the foot and the muscles of the calf of the leg are strong 
and good foot posture is maintained, no direct weight will fall on the 
heads of the second and thud metatarsal bones If the metatarsal arch 
does pronate so that excessive weight is borne on the heads of the 
second and third metatarsals, pain in this region will follow The 
underlying skin will become thickened In this callus plantar warts 
may grow and become acutely painful This breakdown of the so- 
called metatarsal arch may result in impingement of the interdigital 
nerves between the second and thud metatarsal heads Oft-repeated 
trauma to this nerve may produce a vascular neuroma This condition 
may be severely disabling and if not alleviated by conservative treat- 
ment, surgical excision of the nerve segment is indicated This is the 
explanation for some of the more acutely painful and intractable 
cases of what is commonly called “Morton’s toe ” If the muscles that 
control toe flexion are used strongly in walking, the weight strain is 
shared by the toes and metatarsalgia x\ ill occur rarely Failure to use 
vigorously both the short muscles that are intrinsically present within 
the foot and also the long muscles to the toes so that the weight- 
bearing load is distributed in part to the very ends of the toes supply- 
ing the kick-off thrust when walking, is the primary reason for the 
so-called breakdown of an arch xvith the development of chrome foot 
strain and a secondary painful flat foot Such a condition occurs very 
rarely m children but has its inception m childhood, if the child’s 
feet are oversplmted and not given the opportunity of freedom of 
movement and exercise as he groxvs and develops 
A theory xvhich has dominated both medical and lay opinions for 
many generations has been erroneously based upon the belief that the 
muscles and ligaments of the foot could be strengthened through 
exercises which were carried out for fifteen to thirty minutes each 
day, this is illogical The psychological trauma attendant upon forc- 
ing a child, who is filled xvith nervous energy and xvishes to be out 
with his fpends on the playground, to sit for half an hour every day 
and pick up marbles xvith his toes, or xvalk around the living room 
rug for a similar period of time xvith the feet inverted, has little 
therapeutic xalue This is mere “toe txviddhng ” The overanxious 
mother may be soothed xvith the thought that she is actually doing 
something for her child xvhen she "cracks the xvhip” and insists that 
he go through this routine, but the arches of her child’s feet xvill be 
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ve 0; little. The average painless, flexible flatfoot without 
narked ankle roll or eversion merely needs a good pair ot oxford 

, l nd opportunity of complete freedom to exercise the muscle 
through normal play acuv it) 

CTuldrcnshould be not only permitted but encouraged to plav w ith 
tneir tect bare when the weather permits and the terrain is favorable 
in the sand at the beach, in the clean grass of a > ard or park or in the 
111 0 a plowed field, the bare foot w ill automaticallv respond 
contact with nontraumatizing surfaces by movement of all ot 
t *H’°ughout the foot and repeated contraction and retavi 
VanOUS musc1cs Unfortunately, children xvho Jne m a cm 
, 1 e opportunity for this nntrnmmelcd type of recreation Thev 
pena most of their waking hours on hard floors, hard sidewalks, or 
as .I, y 1 ? 1 C j 5tS , c human f° ot "as not planned for surfaces such 
„ e ‘ u ™ cr these circumstances the foot must be protected This 
ht >''evcr, is required principally for the portion of the foot 
vvX m “ . lrcct contacc WIt h the surfaces upon w hich the child 
stanH * C r° C and heel of the shoe are most important from the 
Orf ° f protccDn S and sphnong the foot 

1 ° r sa r n d a k "nth a strong leather sole may afford adequate 
weiokfk 11 inso ^ a . r as the arch and the various components of the 
shoniH i < f lnng dements of the foot are concerned The footwear 
and rl m !i °' V a , rnp c room for the toes, with adequate width, length 
cnbr.r. Vi 0 l ,' am P to avoid constriction or interference with cir- 
shonm'k i lC , P° raon of the shoe should fit snugly The counter 

tonV '"-"forced and should extend forward to the region of the 

evml^ a Aversion of the heel may be corrected and weight 

then i,.f! 3tr ] )utcd f nm th e heel down the outer side of the foot and 
the fim°f , om t h e base of the fourth and fifth toes to the base of 
14 , toe by using a long orthopedic or Thomas heel, wedged 

f F mch on the inner side (Fig 23) 

thev > shn^la ratl0nS mothers and fathers have told their children that 
mfornnt-, Uca , r h»gh-top shoes Many doctors have giv r cn the same 
that the l 01 ? i t0 1 „ f P aucnts This is based upon the fallacious theory 
or that i IUde J"™ become weakened if it is not spbnted by the shoe, 
student nf W c ankle will be further injured unless supported Any 
tendons h physioo f?y or of anatomy knows that muscles, bones and 
Sphnts ect>I I le Stron ® through usage and not through rnimobibzation. 
broken bo' va ^ ue merely to permit tom structures to repair or 
or lew j° Continuous splinting of a perfectly normal arm 

muscles, at t t0 wasttn S °f all of the structures with shrinkage of 
shoe hone, and weakening of ligaments. A high-top 

mhihitinst mK y 2 sphnt to the ankle. The longer that it is worn 
"nth completely free movement of tendons and hence interfering 
total som °* t | le muscles, the weaker the ankle will become Struc- 
PPort m almost every instance of weak foot or painful flatfoot 
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or eversion foot due to rolling of the os calcis, can be obtained in an 
oxford with a strong leather sole, a long counter, Thomas heel and an 
inner side wedge The use of high-top shoes in children who are grow- 
ing and whose structures must develop and become strong through 
usage is a vicious tradition 

Knock-knees sometimes result from the strain that is produced upon 
the medial collateral ligaments of the knee when the weight is borne 
constantly upon feet which are pronated and everted Oxford shoes 
with Thomas heels wedged % inch on the inner side, which support 
the arches and correct the os calcis roll, will reheve this strain If 



Fig 23 — Straigtic last, stiff soled ovfords with Thomas heel This heel is wedged 
varying amounts on the medial side, depending upon the extent of os calcis 
eversion 

these orthopedic supports are maintained throughout the years of 
growth the genu valgum will slowly correct (Fig 24) 

Flat feet are very common among people of primitive races Some 
entire tribes have never worn shoes from the beginning of time until 
the present day Among such people painful feet exist only as a result 
of specific injuries Many of the foot disabilities of civilized people 
result from overprotection of the feet by encasing them in shoes for 
generation after generation Even in the most correctly built shoes 
the intrinsic muscles of the feet receive minimal functional exercise 
Until a few years ago metal plates to support the arch and correct 
the ankle roll and eversion of the os calcis were prescribed for most 
patients who complained of foot pain In the treatment of painful flat 
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feet, chrome fatigue, or arch breakdown these plates were ncccssarv 
Sood tHU PCn ° d ortho P c ^ !c shoes which nffS 

fho« SliJ ? 1 fccc "f c , noc radOy obtainable. Today such 

rarely nrescrfhi A i ' , mosc t ^ lc retail stores and metal plates arc 
ramy prescribed by the modem orthoped.c surgeon. 

of^wcisht b«nm, P i mfU f,atf °, 0t “ Socmcd " ,dl marked disturbance 
shoes g alignment, the protection afforded bt orthopedic 

Follow mL fratmr^h tC L Thcse , feci: ma > rC( l ulr c surgical treatment 
8 a fracture u hich extends into one of the midtarsa! joints a 



moderate eversion of the heel which is 
%al gum deforming n ^i 1C t , lan \ n lc F As a remit a fairly marked gene 

Thomaa heel wr^J^i/ deVC i. 0pC<1 ' , By weann S 8°°d orthopedic oxfords with a 
valgum shnnla k. l 4 I ? c " on il lc inner side complete correction of this genu 
would be obtamed in a penod of about three vean 


spastic r.i W tbe mid P° 1X100 °f rF' foot, or because of rigid or 
between , P anus associated with congemtal or developmental fusion 
W’eioht hr-. C ° S 03 c ! s and die cuboid or scaphoid bones, pain upon 
associated, ? may bc conscant and produce great disability Flatfoot 
by one nf tV tb P eron eal muscle spasm and pain is commonly caused 
lowmn mu, UltS f lesl °us A few of these patients mat be rekeved fol- 
Uon of a Putaon of the foot under an anesthetic and the appbea- 
three to s 3 piaster cast to maintain a position of inversion for 
ts weeks If this conservative procedure merely affords tern- 
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p or ary relief an arthrodesis of the midtarsal joints is indicated (Fig 

25) 

Overanxious mothers who have read too much m the lay press 
about the dreadful results of neglect of their children’s feet require 



Fig 25— Extreme weight-bearing disalignment mth pcs valgus Feet such as 
these cannot be corrected adequately with any type of shoe or shoe correction 
An operation to restore the arch bv means of a midtarsal arthrodesis is definitely 
indicated 

more reassurance than their children with supposedly flat feet need 
treatment Marked anxiety on the part of mothers may be harmful to 
the child and should be alleviated by explaining the true situation 
and by calm reassurance 


FEARS IN CHILDREN 


Bert I Beverla, Ai D F A V P * 


Childrea arc bom with potcntiahtics for growth and dctebpmn t 
which dctcmune their general growth patterns There is ahr> present 
at birth a well developed and functioning mechanism through which 
individuals respond to their environment and in infants this response 
is entirely m terms of feeling Under some conditions the infant is 
satisfied and complacent and under others he feels scared or resentful 
While the degree of response \ antes with individual babies, the char 
acter is exactly the same if provoking conditions are the same 
All behavior is in terms of habit. The babv from birth forms the 
habit of responding m terms of fear and resentment on the one hand 
or satisfaction and complacency on the other hand Since conditions 
for mental growth arc net er perfect every infant responds with ex- 
cessive fears and resentments and we can only hope that the latter will 
predominate. 

The Nature of Fear— Fear and resentment are important emonons 
representing the instinct of self-preservation Justifiable feats and hates 
which are conscious, understood and intelligently managed make up 
an important part of a healthy mind, but when the whole personality 
13 controlled by fears and hates we ha\ e a mentally ill individual The 
problem of rearing children, then, becomes one of allowing them to 
grow up with confidence and resulting self-reliance rather than with 
extreme feats which will dominate their behavior 
As already intimated, fear and hate are closely allied emonons an 
neither can be considered entirely alone, A baby is probably scared 
when he comes mto the world and is angry soon afterwards and 
throughout life the one emonon or the other may predominate when 
threats or insults arise bur they are seldom far apart. 

hears In the Newborn Infant and Young Child.— Babies have two spe 
wfic fear reacnons at birth— loud noises and sense of falling In ad 1- 
Bon, restriction of movement, sense of suffocation, hunger and pam 
uncertainty' and lack of security' are conditions which illicit the same 
response, 

Security is the feeling which is given an infant from birth by par- 
ents who wanted a child, accept him as he is, no alterations eing 
necessary, and who allow him to grow np according to his own pat- 
rtrns and get satisfaction out of his own abilities. Insecurity is os 
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tered by the failure of parents, especially the mother, to make an 
infant feel he is wanted and accepted as he is and it is further stimu- 
lated by standards of behavior which the child is unable to meet. 
With these general principles in mind let us enumerate some of the 
common fears which have been observed by pediatricians who observe 
growth and development of children, and by psychiatrists who study 
mental ill health 

Before birth infants are fed continuously, kept warm, comfortable 
and secure Birth comes as a sudden shock and this extreme change m 
environment releases all of the reactions of self-preservation For this 
reason fears and resentments are easily and frequently stimulated in 
the newborn The newborn is frightened if he is away from his mother 
for more than short periods and should, therefore, be with her most 
of the time When tins is not practical babies are less apprehensive if 
their crying is relieved by being taken up by nurses More security is 
provided by breast feeding than by any other single means and when 
this is not possible, the infant has less anxieties if he is earned, to his 
mother at each feeding period in order that she may hold and fondle 
him while giving him the bottle 

Since an infant acts the way he feels and because he is not able to 
wait for the gratification of his wants without feeling scared or re- 
sentful, his emotional needs require careful consideration These re- 
quirements for mental growth do not conflict m any way, in fact they 
are part and parcel with his needs of physical growth Nearly all 
babies are born with a fairly regular waking and sleeping rhythm 
which may be used as a basis for their food schedules This schedule, 
of course, is never exact but the intervals are usually longer during 
the night than during the day and they usually approximate three, three 
and one-half or four hours Feeding infants when they are hungry (ac- 
cording to their individual rhythm) fosters physical growth and adds 
to their comfort and security A baby who is allowed to cry for an hour 
five and six times a day because of hunger is experiencing serious 
anxieties 

Anxieties are often stimulated by unnecessary and painful enemas 
as well as forced feeding, as illustrated in the following case report 

A 2 2 /> year old boy was brought for examination as a food and bowel prob- 
lem He was a small youngster with small bones and muscles and weighing 22 
pounds The physical examination, however, was entirely negative He never ate 
more than 60 per cent as much as the average child, but he was an alert, smart, 
active, normal appeanng boy His intelligent and cooperative parents were wor- 
ried over Jus health and concentrated on his food and bowel habits His mother 
stated that she often wanted to give him affection but thought it was not the 
right thing to do She also thought that he must have a bowel movement every 
day or he would get sick About three months before the examination the boy 
had a hard stool and cried Following this experience he cried when put on the 
toilet and his mother used suppositories daily “to help him” Finally he refused 
to go to the toilet and would he on the floor, obviously trying to hold back a 
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stool and for this behavior his mother spanked him. He then began to crj more 
frequently refused to pla> outside unless his mother Mcnt with him and would 
sa> “1 am scared" The patient nonld not sat what he was afraid of and oh 
t louil} did not knot! 

This patient was an insecure boj whose emotional needs were not 
supplied In addition his mother lost her temper and tried to force 
him to cat and mot c his bowels This depnt cd him of three vital emo- 
tional needs (satisfaction m digestion, elimination and motherly lot e), 
and made him apprehensive. The pain of a bottcl movement, which 
would not disturb most children, was frightening to him. His mother 
was ashed to rock him daily and give him praise and affection. She 
also omitted the unnecessary punishment, forced feeding and forced 
bowel movements The patient improsed rapidly and at the end of a 
month he was feeding himself and tt as going to the toilet voluntarily 
He also began playing outside for short periods without his mother 
Many parents arc ambitious to establish bowel training at an earl) 
age, before the infant is equipped to take on that important respon- 
sibility Bowel training is best initiated when a child is old enough to 
appreciate its significance and wants to take that responsibility It, 
therefore, should not be begun before 9 months of age and in many 
children one j ear of age is a better tune. Whenever a mother reports 
she is having difficulty in her training, even though she began at the 
proper time, we know' that she has been making too great an effort 
to force training rapidly and the child is too frightened or resentful 
to accept responsibility If she stops her efforts for a month and then 
begins again more slowly she will likely succeed 

An infant is most secure when cared for by its mother in the same 
home Fears which were stimulated by changes m the em ironment of 
babies are illustrated by the following cases A 4 months old baby 
cried on four succeeding days when his mother left him with friends 
while she was visiting During these periods his pupils were large and 
he showed every sign of fear When his mother returned he stopped 
crying and was comfortable again A 9 months old baby cried when 
put to bed and woke up crying for several days after her mother had 
changed the furniture in her room and placed her bed in a different 
position The crying spells subsided when her bed was returned to its 
old position. 

Infants cry out in their sleep and apparently have disturbing dreams 
after being frightened during the day by falls, loud noises, inocula- 
tions and other disturbing experiences These anxieties quiet down 
more quickly if the baby is rocked before he is put to bed and if his 
mother goes to his bed immediately, and if necessary holds him for a 
while, every time he wakes up crying 

A l year old girl developed fears of lightning and thunder because 
while visiting her grandparents and sleeping m a strange bed in a 
strange room there was a storm. She had not been disturbed by storms 
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previously but the anxieties produced by the strange environment, m 
addition to the thunder and lightning, were sufficient to leave her 
frightened of storms afterward 

Children commonly develop fears of their own parents, especially 
during the discipline period. When parents expect instant obedience 
and adult behavior of their children, and especially if they lose their 
tempers and convince their children that they are bad and no good 
because they do not meet these impossible standards of conduct, the 
children come to fear them The resulting fear, hate and sense of guilt 
contribute a great deal to the neurosis of the preadolescent and adult 
When we analyze the “nervousness” of our adolescent and adult pa- 
tients, we find that it is made up largely of these emotional disturb- 
ances which were acquired m early childhood 

Anxieties develop m the minds of young children when they are 
separated from their parents and are cared for by strangers The fol- 
lowing case is illustrative 

An 18 month' old girl was left with her grandparents, who lived in a dark 
apartment, being removed from her own light, sunny home Both of her parents 
left town suddenly after one of their periodic quarrels When the little girl was 
seen the following afternoon, the grandparents reported that she had cned the 
greater part of the previous night and that they had been forced to carry her 
most of the time since her arrival The patient was obviously nearly exhausted 
and was so frightened that she could not sleep She was placed in a hospital 
where she was held and rocked by competent student nurses She improved in a 
few hours and m a couple of days she stopped crying and was content 

This case not only illustrates a source of anxiety but also the value 
of well trained nurses who have the proper attitude towards children 

Medical Fears.— Of special interest to the physician are the fears 
which children acquire from illness and various medical procedures 
Smce the whole subject of illness is associated with death and because 
of the popular belief that illness is associated with punishment, it is 
not surprising when children feel that illness is punishment for being 
bad Cardiac patients with anxieties often state that they got heart 
disease because they ran around too much and were bad Diabetic 
patients often feel their illness is due to disobeying their parents by 
eating too much sugar Children are often apprehensive when they 
are ill because parents tell them “It serves you right, you left your 
rubbers off yesterday and, therefore, you are sick If you would mind 
your mother you wouldn’t get sick ” 

We see many severe anxieties in children following hospitalization 
The reason for these fears can be understood when we describe that 
experience which is commonplace to us but very serious m the minds 
of children— namely, tonsillectomy Often parents prevaricate to their 
children and tell them they are going to a party and can have all the 
ice cream they want, and so on With that pleasant anticipation the 
child arrives at the hospital He notes the curious odors m the hospital 
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A 7 year old boy sat up and said to his physician, “You are a har, 
I hate you,” after the physician said he would not hurt him and then 
did a paracentesis A 9 year old girl complained about her parents, 
saying, “I will never forgive them for lying to me when I had my 
tonsils out.” Anxieties and resentments of this land can always be 
avoided by the proper psychological preparation of a child for any 
operative work Children soon learn whether parents and physicians 
tell them the truth Once their confidence is obtained they will submit 
to the painful procedures with little difficulty 

Car Sickness —We see many children with car sickness, either auto- 
mobile or streetcar This type of illness is never found in infants and 
usually develops at two or three years of age Interrogation of these 
patients will reveal that they fear an accident They imagine that 
there is going to be an accident and that they will be hurt This fear 
causes nausea, headaches and finally vomiting The children will not 
develop car sickness if someone plays with them and keeps them dis- 
tracted while they are riding They will soon recover if the nature of 
their difficulties is explained to them and they are assured it is not 
necessary for them to get sick 

Visual Disturbances —Beginning with the preadolescent period and 
increasing with frequency into adulthood, we see visual disturbances 
which are on a functional basis apparently due to spasm of the blood 
vessels It is possible to get tubular vision, decreased vision or hemian- 
opsia The following cases are illustrations 

Frank R , a 10 year old boy, came for examination with a complaint that he 
could only see objects directly in front of him This condition developed on 
Christmas Eve He was playing with his toys when suddenly the visual difficulty 
came upon him A careful history indicated that he was a fearful boy— he thought 
he was bad and was reared with the idea that if he was bad Santa Claus would not 
bring him Christmas presents On the evening of the onset of the trouble he sud- 
denly became very fearful that someone was after him and thought a burglar 
was looking into the window at him When he was able to analyze his fears with 
the help of a physician, the difficulty disappeared and has not recurred although 
nearly ten years have passed 

Eva B, a 14 year old girl, suddenly ‘Svent blind” after class in high school 
She went to the school nurse and later was carefully examined by an ophthal- 
mologist, who found nothing wrong with her eyes The first attack lasted about 
thirty minutes and she had many subsequent attacks of shorter duration Eva was 
a highly intelligent but emotionally disturbed adolescent girl With psychiatric 
help she learned that the diminution of vision occurred when she became fright- 
ened and confused She did not lose all of her vision (these patients never become 
totally blind) as evidenced by the fact that she went to the school nurse without 
assistance from anyone The first attack was precipitated by a “bawling out” from 
her teacher whom she felt had wronglv accused her of doing inaccurate work 

Anxieties in Preadolescent Children —We frequently see senous anxi- 
eties in the minds of preadolescent boys and girls which closely re- 
semble the anxiety neurosis of the adult. The patients usually come 
for examination because of the fear that they will become ill and die 
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Their complaints arc not unlike those of the adult neurone abdom- 
inal pain, nausea, choking spells, constncnon of the chest, rapid heart, 
" ^kness and so on They arc afraid that these s> m proms mean seri- 
ous illness and develop a tjpical panic. The following ease is dlus 
tram e 

A 9 % year old girl came for examination for “spelb” during which she coed 
bittcrlj , complained of a severe headache and asked repeatedly ‘ Am I going to 
die? These attacks began three mondis following the death of a younger brother 
with mcnmgitu. She developed her first panic when playing cards with another 
brother and sister while her mother had gone to the store. Her mother had told 
her to do a certain amount of housework while she was away but she played 
instead She felt fearful and guilty for not obeying her mother at the time the 
first panic developed 

In analyzing this case, the following factors came to light Her mother stated 
k dtat she had never felt towards the patient as she had towards the other 
children and that the baby w ho had died svas her favorite. The paaent had been 
required to watch over the little boy who died and was naturally very resentful 
towards him. The patient also had strong resentment towards her mother and the 
usual jealousy towards the other chddrcn She had strict rearing and was taught 
mat it was bad and wrong to hate anyone Sic felt scry guilty after her brother 
itd because she hated him. When these hates, jealousies and sense of guilt came 
into her mind she became frightened and confused causing the headache and the 
resulting panics m which she believed she was developing meningitis. 

In analyzing a senes of these anxieties m prcadolescent children, one 
nnds that in nearly all cases the patients were rejected by their par- 
wts, that is, cither the patient was hated bv his parents or there was 
something about the patient which the parent was unable to accept 
We usually find that the patients have had a ngid program during 
infancy and during the disciplinary period and that they have not 
nad an adequate amount of praise and affection They are nearly 
always scry good children, meaning that they are very apprehensive 
youngsters. There is nearly always a precipitating event, such ns the 
death of the younger brother in the above case. Fear or hate is com- 
monly the anxiety which initiates the emotional upheaval causing 
'doctional symptoms. Acute a nineties of this land begin with the pre- 
adolescent period because that is the period of rapid development of 
conscience. These individuals are nearly always very sensitive, prob- 
»bly from birth 

Aniiebei About Sex —Parents still assume that children have no sex 
cclings, interests or curiosity, even though it has been demonstrated 
scientifically to the contrary a great many tames. The seriousness of 
Icx fears which develop in the minds of children depend upon the 
“datude which is taken towards the whole subject by parents While 
etc o probably little differentiation between the rectal and genital 
tcgions of young infants, the possibility exists that the mother with a 
c Caithness complex, who overstimulates this area in changing the 
2by and who gives painful enemas, may create confusing ideas in 
e minds of babies. We see evidence of the frightening of children 
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every day in practice when mothers bring their babies to the office 
for routine examinations At four months of age babies grasp objects 
and when they are undressed eventually grasp the genitals Mothers 
pull their hands away, possibly give them a slap and may say, 
“naughty-naughty ” This is often the first behavior of tlie infant 
which meets his mother’s disapproval and is the first time that she 
becomes apprehensive about his future behavior When the child is 
old enough to understand, he is commonly taught that touching him- 
self or showing any normal curiosity about the difference between 
boys and girls or where babies come from is bad and dirty Fears pro- 
duced by this frustration of the youngster may cause serious anxiety 
later in life It is illustrated by die following case 

A 19 year old girl developed a washing complex, that is, she took eight to 
ten baths per day, refused to eat and complained that she was dirty She lost a 
great deal of weight, developed generalized dermatitis from the bathing and be- 
came mentally ill. From prolonged psychiatric study and help she traced her 
anxieties to an experience she had when she was about three years of age She 
was caught in the garage with two boys, four and five years of age, with their 
clothes off and examining each other She was severely chastised by her mother 
and told that she was a dirty, nasty girl Following that experience she was 
guarded carefully and told many times by her mother how bad and dirty it was 
to touch herself She grew up a timid, shut-in girl who managed to finish high 
school About this time she fell deeply in love She was unable to reconcile normal 
love feelings with the severe teaching she had during her childhood This frus- 
tration and confusion caused her to feel she was dirty and bad and she developed 
the compulsion to baths 

One sees a great many children with less severe but serious anxi- 
eties about sex A 9 year old boy was convinced that there was some- 
thing the matter with his genitals and became a difficult problem at 
home and in school We see cases of exhibitionism and frigidity due 
to suppression of sex interest and feehngs When boys and girls arrive 
at adolescence, that period of life when sex wishes are the strongest, 
and they have been convinced that their sex wishes and feehngs are 
abnormal, they try to force those normal feehngs out of their minds 
The writer has seen four girls, three of them juniors m high school 
and one a sophmore in college, who were convinced that they xvere 
pregnant but who did not know that sex relations were necessary 
They were all scared girls One had the idea that she became pregnant 
from kissing boys and the other two believed their pregnancy was 
due to sex wishes A 16 year old boy was arrested for exhibitionism 
He was a very mature and well developed boy, who had been desper- 
ately trying to keep sex wishes out of his mind and had apparently 
succeeded m doing so As a result, however, he had developed the 
compulsive behavior exhibitionism 

In studying the fears of children we find the basis for much of the 
mental ill health of adults and discover the principles for rearing chil- 
dren in order that they will have mental health 
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It is belies cd by the laity and even by some physicians that there 
is a subtle difference between the convulsions occurring in infancs 
apd those which appear for the first time in childhood or in adult 
life There is an even more deeply rooted bebef that those convul- 
sions of infancy or childhood which ore associated with a feverish ill- 
ness has c no serious connotation and that those which take place ap- 
parently spontaneously arc evidence of a sinister disease called epi- 
Icps) With our present limitation of knowledge there is no justifica- 
tion for the common concept that there is a disease of epilepsy which 
*? hereditary and intractable and which leads to inevitable mental 
deterioration There is no known difference m any one convulsion 
from any other no matter whether it is associated with any recogmz- 
a ble disease or not. The true pathogenesis of any convulsion is sail 
unknown to medicine, and there is no known cellular pathology for a 
convulsion itself A convulsion, solitary or repeated, is a symptom and 
n °t a disease. 

An honest admission of the depth of medical ignorance of the true 
pathogenesis of any convulsion is necessary not only for the sake of 
intellectual honesty' but also for successful attempts at treatment. 

It has long been postulated on theoretical grounds that any human 
brain with an adequate and specific stimulus can be induced to undergo 
widespread “inhibition” m the upper physiological levels and td dis- 
charge explosively through the motor pathway Shock therapy for 
psychoses has demonstrated clinically that this theoretical concept is 
true 

There is probably no one, no matter how normal, who at some 
dme m his life has not experienced an isolated, spontaneous jerk of a 
huger or of a limb These jerkings are presumably the result of a 
sudden, involuntary and uncontrolled discharge of a group of neu- 
r °Tr. m motor cortex These jerks are larval fits. 

The irregular, restless, muscular movements of a y'oung infant are 
I £ he same quality They too are presumably the result of the lrregu- 
:lr » explosive discharge of groups of neurons in the growing motor 
cortex. As the infant grows, these irregular jerkings disappear to be 
replaced by smooth voluntary movements of the limbs In order to 
achieve this , synchronous inhibitions of adjacent regions of the cortex 
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presumably develop If this does not come, the child retains into adult 
life the bilateral spastic movements with cortical overflow which are 
normal in infancy Such a person is then clinically described as hav- 
ing one of the various forms of congenital spastic paresis 
In a major convulsion the child or adult suddenly and for a short 
time returns to the state of irregular j erlang movements of an infant 
These are accompanied by complete loss of consciousness and com- 
plete loss of normal postural tone The irregular movements of the fit 
are more rapid and more violent than the irregular movements of an 
infant, but their irregularity of pattern is the same 
In Sydenhants chorea the same irregular discharges from the cortex 
down the motor pathway are the characteristic features of the dis- 
ease In that sense, choreiform movements are long-continued, con- 
vulsive jerkings arising finally at the cortical level 
The various forms of convulsive attacks can be organized for de- 
scription in the order of their extent If a sudden involuntary dis- 
charge of a group of cortical neurons which produces the sudden 
jerking of a finger proceeds in procession over groups of adjacent 
neurons, there appears the march of movement up a limb from its 
periphery to its insertion without loss of consciousness This is the 
classical localized convulsion of Hughlmgs Jackson and of Bravais 
In a minor convulsion there is a sudden, complete inhibition of the 
cortex with lightning interruption of consciousness, but without loss 
of postural tone There is little muscular movement, and that usually 
only of the eyes, and there is no falling 
In an akinetic major convulsion there is sudden inhibition of the 
cortex and sudden loss of postural tone, but no phase of explosive dis- 
charge The victim is suddenly unconscious and suddenly falls but has 
no involuntary muscular movements 
In a nuijor convulsion there is sudden inhibition of the cortex and 
sudden loss of postural tone so that the person is unconscious and 
falls Then the irregular, explosive discharge of the cortical neurons 
down the motor pathway leads to the irregular clonic movements 
characteristic of the classical major seizure 
In the person with spontaneous convulsive attacks of any clinical 
variety the threshold for apparently spontaneous inhibition and dis- 
charge is less than in the normal person The level of this threshold 
varies greatly among people subject to attacks All that can be said 
at present, however, is that there is a different threshold for inhibi- 
tion and discharge of the different levels of the brain in people who 
are normal and those who have convulsions No specific anatomical 
or permanent physiological differences have yet been described 
Most children pass quietly through the feverish illnesses of child- 
hood but some have major convulsions when their temperature is 
high It is the custom in pediatrics to call these attacks febrile convul- 
sions and to assume that they are no indication that other similar at- 
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tacks mav appear in the future unassociatcd with fever Hovcier, a 
child w ho has had c\ cn one convulsion in his life and that associated 
wnh a high temperature, has by that token demonstrated that his 
cortex is less stable than that of his fellows His threshold for dis- 
charge is lover than the accepted normal No essential and absolute 
objectne difference has ever been demonstrated between the child 
who has no attacks at any time in his life, the child who has attacks 
only with fcicr, and the child who has attacks apparendy spontane- 
ously, apart from the occurrence of the convulsions themselves 

It is clinically true that from 15 to 20 per cent of chddrcn who 
haie attacks in childhood associated with fever have spontaneous at- 
tacks later in their life. 

It is often assumed that an clcctroenceplxilograin objectively and 
absolutely will separate these three groups each from the other It is 
also widely believed that such a tracing will determine with absolute 
accuracy whether or not the child who has had convulsions with 
fever is liable to spontaneous attacks in the future. These bebefs are 
unjustified in practice. An electroencephalogram is a \ isiblc record of 
the electrical discharges which are concomitant w ith corneal cellular 
activity It is obviously, however, a record of only' one phase of this 
cellular acuvity The electrical discharges of the cortex of a child 
less than 5 years old arc so often so irregular that it is not possible 
'tuth assurance accurately to say whether such a record is an indica- 
tion of a proclivity to spontaneous discharges or not 

frequently a young child is seen by a neurologist for final decision 
as to whether or not he has “epilepsy' ’ This is often done with the 
belief that the decision will in great part rest on the electroencephalo- 
graphic tracing 

Despite the knowledge of cortical aenvity in normal action and in 
diseases of the brain that has been gained by the study of electro- 
encephalograms, the final decision m every case of spontaneous con- 
vulsions rests on an accurate historv of the attack and the details of 
its occurrence and not solely on the record of the cortical electrical 
discharges. 

When an infant has a sudden and spontaneous loss of consciousness 
with irregular muscular movement, the attack is frequently' diagnosed 
as being due to tetany or hypoglycemia Even without the estimation 
° blood sugar or of the serum calcium and phosphorus, without 
which either diagnosis is unjustified, an accurate description of the 
ctruis of the attacks should immediately' separate them from true 
major convulsions 

A type of major convulsions in young infants which is frequently 
not recognized as such is one m which there is a sudden forward 
topping of the head wuth adduction and flexion of the arms. These 
attacks are extremely brief and tend to occur m hursts. They are 
rea *'y 1‘gbtnlng major comntlstovs They are most common in chil- 
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dren less than 2 years old They are notoriously difficult completely 
to control and are most often found m association with severe de- 
grees of cerebral agenesis and mental retardation 

A variation of mmor convulsions difficult at first accurately to diag- 
nose is sometimes found in children from 3 to 6 years old In this the 
usual minor attack may be very seldom seen The child is usually 
brought to the physician because of sudden unsteadiness This ataxia 
is of the trunk and of the legs It develops suddenly without any asso- 
ciated signs of increased intracranial pressure, but it is sometimes 
difficult to distinguish the true diagnosis from that of a tumor of the 
pons Frequently such a child has in addition an aphasia which gives 
the appearance of partial deafness and this coupled with severe ataxia 
gives added weight to the erroneous diagnosis of tumor of the pos- 
terior fossa This whole picture usually remains unaltered by medicine 
for some months, then may cease as suddenly as it first appeared This 
variation is probably most accurately described as epilepsia mvnons 
coirtmuans 

A child may have a number of akinetic mayor attacks before a major 
attack with movement first appears These akinetic attacks are often 
falsely regarded as attacks of syncope This mistake is even more 
prone to occur if the attack of unconsciousness is preceded by a pain- 
ful stimulus or a distressing experience A healthy child, however, 
very seldom faints Indeed it is very rare to find attacks of syncope 
in children even with severe degrees of congenital or acquired heart 
'disease The speed of onset of unconsciousness m ap akinetic major 
attack immediately distinguishes it from true syncope 

It has also to be remembered that children may have a senes of 
local or lateralized attacks, almost Jacksonian in type, as the introduc- 
tory phase before true major attacks with universal movement first 
occur In this respect children differ from adults For this reason the 
diagnosis of Jacksonian convulsions m children should always be 
reserved for those attacks which have an actual march from the 
penphery of the limb towards its insertion In children the suggestion 
that a unilateral attack is evidence of local and lateralized perma- 
nent change in the cortex should be reserved until some permanent 
neurological sign develops Ignorance of this peculiarity in children 
may easily lead to an erroneous diagnosis of intracranial neoplasm and 
to unjustified and unnecessary intracranial exploration 

TREATMENT 

Since convulsions are symptoms they should be treated as such 
When a child who is obviously otherwise well has a spontaneous con- 
vulsion it is usually the custom to place him m a hospital for study 
This is often done specifically to find the cause of his attack In our 
present ignorance of the pathogenesis of a convulsion such a proce- 
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dure is rcall) based on a false premise The result of such stud) maj 
be the discovery of some specific abnormahtv which was not at first 
apparent, but this can onl> be regarded as a defect in its own right 
In a strict sense the cause of the convulsion itself remains a mvsten 
This is true c\ en in those cases in w hich such specific defects as in 
flammation or neoplastic disease of the brain are demonstrated Not 
all such defects arc associated with convulsions, and further although 
the defect is constantly present the attacks thcmsches are onh n 
regular in incidence. If the tumor, or the abscess, or the leptomenin- 
gitis is the sole cause of the convulsion the latter should not be ir 
regular in its appearance. Obviously there must be some other chain 
of events which periodically and irregularly run m specific sequence 
and w hich terminate in a seizure. The nature of this chain remains a 
mystery Until this is known it is inaccurate to speak even of such a 
localized abnormality as a hemisphere meningioma as the true cause 
of localized and latcralizcd convulsions 
Since this is so, it is even more inaccurate to speak of such dungs 
as focal infections, the eruption of the teeth, constipation or fever as 
the true cause of an attack 

If treatment for convulsions is based solely on an attempt to dis- 
cover some associated abnormality and if possible to correct it, the 
convulsions most often will continue to appear after the specific treat- 
ment has ceased It is frequendy not realized that even if a patient 
with a history of localized convulsions has a cortical tumor success- 
folly and completely removed appropriate medical treatment has to 
be continued for years after the operation before there is a chance 
of permanent control of the attacks 
Treatment of an Attack.— There is no evidence that the popular rem- 
edies of enemas and hot and cold baths so frequendy advocate to 
control a convulsion have any effect in shortening its duration lot* 
tainly m hospital practice they ore seldom if ever used Their only 
function appears to be to keep anxious and terrified parents sa y 
occupied until the attack comes spontaneously to its close If, how 
ever, a convulsion appears m association with fever it is certain y cor 
rect to attempt to reduce the temperature of the child 
A senes of convulsions can best be terminated by subcutaneous in 
jection of 1 to 2 grains of sodium phenobarbital This usually requires 
fifteen to thirty minutes to achieve its effect. This substance m 
dosage has a wide tolerance and can safely be repeated ev cn in c u 
dren less than 1 year old , _ nr 

Sodtum amytal by intravenous injection is difficult to a mu 
to control in dosage donng a seizure and is in no wav >c 
action than sodium phenobarbital , , 

Avertm in doses of 50 to 75 mg per kilogram gn c » b 
always effective. It is seldom necessary to use, how ever, t"ft 1 
status epilepncus 
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Magnesium sulfate injected intramuscularly in doses of 1 to 2 cc 
of 50 per cent solution achieves very little and frequently leaves a 
painful sore Intramuscular injection of 1 to 2 cc of paraldehyde is 
much more effective and without danger 

Treatment of Status Epilepticus —A child who dies in status epilep- 
ticus does not die from his attacks but from such complications as 
fever, malnutrition, pneumonia and final cardiac failure For this rea- 
son treatment is directed towards the proper administration of food 
and fluid more directly than towards control of the attacks them- 
selves Since it is impossible to feed a child in status epilepticus by 
mouth, basal anesthesia should be obtained by avertm The initial dose 
is 75 mg per kilogram of body weight and injections are repeated 
every four to six hours m doses of 25 to 50 mg per kilo By this 
system complete muscular relaxation can be maintained with safety, 
and the child can be fed by gavage In addition, the depth of narcosis 
is usually sufficient adequately to control the convulsive movements 
When avertm is used for this purpose a small rubber catheter is in- 
serted into the rectum and left m place The end of the catheter is 
clamped with forceps and the tube is held m place against the inner 
surface of the thigh with adhesive tape Avertm can then be given as 
it is required and basal narcosis maintained with complete safety for 
as long as two to three weeks if it is necessary Before the introduc- 
tion of avertm it was not possible smoothly to maintain the necessary 
degree of narcosis Paraldehyde can be used instead but its action is 
less sure 

Prophylactic Treatment Against Future Attacks —Major Convulsions ~ 
If a child has convulsive attacks associated with an obvious illness it 
is usual to treat that illness alone and after recovery for all treatment 
to cease Whether this is wise or not is m any individual case a matter 
for individual judgment. Eight children m ten who have had attacks 
associated with exanthematous fevers or with such illnesses as lepto- 
meningitis or pneumonia may safely be left without further treat- 
ment In the other two cases convulsions will recur spontaneously 
Since there is no test available which will distinguish the first group 
from the second it is usual to leave all such children without treat- 
ment until such time as convulsions reappear The conservative sys- 
tem is to treat all such children prophylactically for two years with 
appropriate medicme This in practice is the exception, however, 
rather than the rule When it is carried out it is based on the assump- 
tion that the child who has had an attack with fever has demonstrated 
that his threshold for cortical inhibition and discharge is lower than 
the accepted normal It is further assumed that if he is allowed to be 
without specific treatment until an attack takes place without fever, 
his threshold for discharge has fallen even lower Then the chance 
for future prevention of all attacks is even less sure If this program 
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and of phenobarbital at night time By this system the possible toxic 
effects of dilantin and the sedative action of phenobarbital are avoided 
Since it is usually impossible to predict the onset of an attack the 
appropriate medicine must be given every day with unfailing accu- 
racy If it is given only after an attack appears it can have no pos- 
sible action for many hours and can have no action in prophylaxis 
Apart from the regular administration of adequate dosage of pheno- 
barbital or dilantin no other type of treatment or maneuver has stood 
the test of time The Victorian ritual of restricting the life of a per- 
son subject to convulsions and the restricting of his diet to an un- 
pleasing and unnatural degree is a mirror of the ideas of righteousness 
of that period and not of accurate observation A person who has 
attacks should be allowed in every possible way to live like his fel- 
lows. The only difference is that he takes medicine with unfailing 
regularity 

Ketogemc and dehydration diets which had a temporary vogue some 
fifteen years ago have now almost universally been abandoned Even 
under the most controlled conditions they achieve success in only 
one-third of cases and this success is in no way different from that 
which results from the use of medicine Children who are maintained 
under strict discipline frequently retaliate to such unpleasant diets by 
refusing to eat Those with more freedom or greater independence of 
spirit drink water or eat sugar in secret Despite these severe handi- 
caps of restriction and unpleasantness these two dietary forms of treat- 
ment would still be m vogue if they achieved as much as phenobar- 
bital or dilantin 

Minor Convulsions —Although minor attacks are less dramatic than 
major attacks, they are much more difficult completely to control 
Phenobarbital and dilantin have little effect against them The most 
useful combination of medicines is that introduced many years ago 
by Sir William Gowers This is a combination of sodium brounde 
and tincture of belladonna A small dose of arsenic is added to pre- 
vent bromide dermatitis The following prescription is an index of 
what is most useful in a child 10 years old 

Sodium bromide 
Tincture of belladonna 
Liquor potassn arsenins 
Syrup of orange 
Water 

Dose 2 drams two or three times a day 

With this it is usually possible to reduce the number of attacks each 
day, and frequently to control them completely The chances of com- 
plete success, however, are not seven in ten as they are with crypto- 
genic major convulsions treated with phenobarbital or dilantin 


480 grains 
480 minims 
48 minims 
2 ounces 
q.s ad 12 ounces 
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Recenth a new substance, rridione 0,5,5-tnmethyloxazolidine-2, 
4-dione) (Abbott’s), has been introduced which already gives evi- 
dence of hat ing a most remarkable success In children or adults who 
have minor attacks frequenth repeated throughout the day and have 
no major seizures, tndione will most often produce complete control 
and maintain it. This result is achieved within a few days. Tndione 
has apparently little or no action against major attacks However, a 
combination of dilantin or phenobarbital and tndione is the most 
useful prophylactic treatment against major and minor convulsions 
u hich has yet been produced 

In all cases where a penod of freedom from attacks of not less than 
two years has been achieved, an added penod of not less than six 
months must be added. During this time the dose of medicine which 
has been steadily taken is slowly and steadily reduced to zero If it is 
interrupted more quickly, the attacks are liable to reappear This is 
empincally true, but the explanation for it is unknown 
It is strongly behoved by many people that the continuous admin- 
istration of anticonvulsive dnigs produces in its train inevitable men- 
tal detenoranon This belief is unfounded It is due to the confusion 
of ideas which regards repeated convulsions as a disease and not as a 
symptom. There arc many people who have repeated seizures for 
many years with no abnormality of their intellectual ability or then: 
emotional balance There are others, however, who suffer either from 
defective development of the brain or from slow degenerations of the 
central nervous system. They have two outward and objective signs 
of their peculiarity These are repeated convulsions and mental de- 
terioration. The mental deterioration is frequently ascribed to the 
repeated convulsions This is unjustified Many people falsely ascribe 
the mental detenoranon to the medicine which is takcp to control the 
seizures This too is unjusufied Phenobarbital and dilannn are used in 
medicine for other purposes than to control convulsions With them 
use under those circumstances the fear of mental detenoranon never 
anscs 

Because of a false concept and an unreasoning fear the rclanves of 
a panent who has cryptogenic major or minor convulsions will usu- 
ally seek continuously to find some other diagnosis Them usual 
search is for some theorencal scar or injury in the brain which if 
found will remove their fear of the diagnosis of “epilepsy ” The diag- 
nosis of convulsions associated with corneal scar may he socially more 
acceptable than that of cryptogenic major or minor convulsions but 
where such scarring is accurately demonstrated the prognosis for per- 
manent control of the seizures is less good than for those attacks 
which occur apparently spontaneously 
Once the true pathogenesis of a convulsion is accurately determined 
it is probable that treatment to prevent its reappearance will be both 
rapid and sure. Until such tune as this is achieved, treatment must 
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consist of long-continued administration of the optimum dose of a 
few substances which have demonstrated their efficiency This is so 
laborious that many people do not continue it with the necessary 
faithful regularity Many of the failures completely to control con- 
vulsions are due to this more than to the inefficiency of the medical 
treatment itself 



NEUROPSYCHIATRIC SYMPTOMS IN ACUTE 
INFECTIONS OF CHILDHOOD 

Abraham L Em son, M D * 

Neuroma chiatric symptoms occurring during acute general mfec 
taons of childhood should not be minimized Unfortunately there is a 
tendency on the part of some physicians to belittle such symptoms 
particularly when they arc transitory in character Experience has 
shown that all acute neurologic symptoms arc worthy of considera- 
tion, for they' often complicate the diagnosis and may require special 
treatment. What is more, they frequently leave their effects on the 
child long after the original disease has subsided 

CLASSIFICATION 

The most significant neuropsychiatnc manifestations during infec- 
tious diseases are (1) signs of meningeal irritation, (2) convulsions, 
(3) paresis and paralysis and (4) lethargy, coma and psychosis 
Headache, vomiting and abnormally high temperature occur so fre- 
quendy during acute infections that they arc not listed here among 
the neurologic symptoms requiring special attention, although when 
they are severe they mav be very troublesome. 

Meningeal Irritation —As far bach as 1894 Dupri noticed that chil- 
dren may have symptoms of menmgea! irritation without actual men- 
ingitis. Every physician sees children who have a ngid neck, positive 
Brudzinski, Kermg and Babmski signs with high temperature but who 
have no meningitis, the cerebrospinal fluid being entirely negative 
This condition, spoken of as “menmgism’ or “meningismus,” occurs 
most frequendy at the onset of pneumonia, particularly of the right 
upper lobe, in onus media and sometimes also in tonsillitis, bronchitis, 
pyelitis and severe diarrhea As a rule the symptoms disappear w hen 
the original disease such os the pneumonia or otitis becomes fully de- 
veloped The meningeal symptoms, though not very severe, often 
complicate the clinical picture by masking the original disease and 
making it necessary to rule out an actual meningitis 

Convulsions —An occasional tremor of the fingers or of the whole hand 
occurs frequendy during acute infections and may not be significant. 
A convulsion, how ev er, is highly significant. It occurs not infrequendy 
at the onset of pneumonia, tonsillitis otitis media, pyelins and diar- 

* Associate Professor of Pediatrics, Northwestern University Medical School 
Professor of Pediatrics, Cook County Graduate School of Medicine; Attending 
Pediatrician, Children's Division of the Cook County Hospital Senior Attending 
Pediatrician, Sarah Moms Hospital for Children of the Michael Reese Hospital, 
Senior Attending Pediatrician, Mt. Sinai Hospital, Chicago 
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rhea It is often compared to the chill in the adult. The convulsion 
may never recur, on the other hand it may be the beginning of an 
epilepsy, or of an encephalitis Many cases of epilepsy have their first 
convulsion during a febrile disease When the convulsions are transi- 
tory or occur only once, the central nervous system of the child may 
not be affected organically, but there is always a lowered threshold 
that causes these children to have convulsions The fact that the 
majority of children have no convulsion at the onset of an acute in- 
fection shows that children subject to them during infection are dif- 
ferent from the normal Unfortunately not only the laity but many 
physicians consider convulsions during acute infectious disease as of 
no consequence This attitude often leads to error in diagnosis and to 
neglect of treatment 

Paresis and Paralysis — Weakness or paralysis of the muscles of the 
eyes is quite common Paralysis of the eye muscles often manifests it- 
self , in strabismus or ptosis It is not always easy to say that the 
strabismus is due to the infectious disease because of the frequency of 
strabismus in normal infants and children Ptosis, however, is more 
significant, except in the rare instances where there is a history of its 
presence since birth. Facial asymmetry is not uncommon It is often 
difficult to decide between a facial asymmetry and actual facial paral- 
ysis Rigidity of the extremities is also observed In most cases the 
rigidity is fleeting in character If the rigidity persists it is most likely 
more than a transitory condition Weakness of one of the extremities 
is not uncommon Occasionally there is an actual hemiparesis which 
lasts for twenty-four hours or longer The latter gives rise to diffi- 
culty in diagnosis 

Lethargy, Coma and Psychosis —Some physicians pay little attention 
to the mental attitude of the child during acute infecoons Close 
study, however, reveals certain psychologic changes during all acute 
infections Some children are listless, others are hyperactive When 
these psychologic phenomena are exaggerated, when instead of being 
listless the child is lethargic or instead of being merely hyperactive he 
is maniacal, the condition is more than a psychologic attitude 

Lethargy lasting more than a few hours indicates severe disturb- 
ances of the central nervous system Coma is always an alarming 
symptom It is particularly important m the differential diagnosis 
Maniacal outbursts are very significant. They indicate an acute psy- 
chosis, often in a previously psychotic personality, I have seen psy- 
chosis m typhoid fever, pneumonia and in as mild a disease as chicken- 
pox 

DIFFERENTIAL DIAGNOSIS 

The presence of neurologic symptoms is easily observed The diffi- 
culty arises in the evaluation of these phenomena A child is seen at 
home or at the hospital, the parents give a history of an acute onset, 
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with headache, vomiting, fetor, letharg) and localized or generalized 
twitchings. Examination discloses rigidity of the neck, positive Brud 
zinski, Kcmig and Babmski signs and perhaps ptosis or paresis of the 
extremities What is the significance of these svmptoms? What is to 
be done to amvc at a diagnosis and xvhat is the first step m treatment 5 
The differential diagnosis hes betu ecn an acute infection outside ol 
the central nervous system accompamed by transitorv neurologic 
symptoms, meningitis of all types, brain abscess, brain rumor, epilepss 
and in the presence of coma-uremia and diabetes and drug intoxica- 
tions. The final diagnosis cannot always be made immediately In most 
cases ic can be made only by a combination of the case history, ph\ s 
ical examination and laboratory examination 
History of tho Cate.— A detailed history, which is important in arriv- 
ing at any diagnosis, is doubly important in the interpretation of acute 
neurologic manifestations A history of acute tonsillitis or general 
gnppal infection speaks for transitory neurologic manifestations A 
history of pertussis, measles or German measles, immediately preced- 
ing the neurologic symptoms, points to an encephalitis The presence 
of an epidemic of poliomyelitis m the vicinity should make one think 
of that disease, although that may lead to the wrong diagnosis Every 
summer many cases of transitory neurologic symptoms arc diagnosed 
as poliomyelitis A history of tuberculous infection m the patient or 
tuberculosis in some other member of the family should make one 
suspect tuberculous meningitis, although tuberculous meningitis has a 
slow onset, while the neurologic manifestations under consideration 
have an acute onset. 

A history of previous convulsions should put epilepsy in the fore- 
ground A history of chrome nephritis or diabetes would naturally 
htoct attention to uremia or diabetes if the patient is m coma Admin- 
istration of large amounts of certain drugs would make one suspect 
fitug intoxication A history of recent trauma to the head should make 
one suspect a subdural hematoma or a hemorrhage in the brain proper 
Physical Examination.— A thorough physical examination is even more 
important for diagnosis than is a detailed history The discovery of an 
acute infectious process outside the nervous system such as tonsillitis, 
otitis media or pneumonia would speak for transitory rather than 
organic neurologic manifestations, although tonsillitis or pneumonia 
a od meningitis may coexist. The degree of neck rigidity sometimes 
offers a clue to the patient’s condition In most cases of transitory or 
tionorganic neurologic manifestations, the rigidity of the neck is not 
vc ry marked while in meningitis it is. This, however, is not nlw-avs 
rrae. I have seen patients xvith only slight rigidity of the neck suiter 
TOm meningitis. Unilateral symptoms or signs do not necessity 
gtufy the presence of encephalitis, as some cases of mem -A 
eularly of the tuberculous type, are masked by unilatc rn '- 

ma infestations. Absence of reflexes or weakness of one 
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extremities would speak for acute anterior poliomyelitis, polyradicu- 
litis or polyneuritis Exaggerated reflexes are not of diagnostic sig- 
nificance, as in infants and children the reflexes may be exaggerated 
even under normal conditions A positive Babvnski sign is present in 
infants under 12 to 15 months of age A bulging fontanel is very sug- 
gestive of meningitis The examination should include a search for 
petechiae on the skin and conjunctiva If these are found, meningo- 
coccal sepsis, commonly spoken of as meningococcemia, is most prob- 
able, although other conditions such as subacute bacterial endocarditis 
and blood dyscrasias may produce petechiae 

The position of the patient in bed is suggestive In most cases of 
meningitis the patient lies on his side with his knees drawn up while 
m encephalitis the patient usually hes on his back with his extremities 
extended 

The temperature is of some significance in the diagnosis In upper 
respiratory infections the temperature is qmte high In the early stages 
of tuberculous meningitis the temperature is only moderately elevated 
In uremic coma and epilepsy the temperature is usually normal or 
slightly elevated, although it may be high 

The pulse , the clinical indicator which has been so sadly neglected 
by the modem clinician, may be of some help in the diagnosis In 
most forms of meningitis the pulse is very rapid In brain tumor it is 
usually slow In tuberculous meningitis it changes with the stage of 
the disease, a phenomenon pointed out by Robert Whytt who orig- 
inally described tuberculous meningitis 

The respiration is of some assistance In acute infections outside of 
the nervous system, such as pneumonia, tonsillitis and otitis, the res- 
piration is very rapid In meningitis, encephalitis and poliomyelitis the 
respiration is not uniform It may be very rapid, moderately accel- 
erated or even slower than normal The latter is true in the presence 
of markedly increased intracranial pressure 

In addition to a thorough physical examination of the chest, abdo- 
men and extremities, attention should be paid to the ears and eyes An 
examination of the ears may disclose an abscess of the middle ear or a 
mastoiditis which may be the cause of the neurologic manifestations 
Examination of the eyes may also give a clue to the diagnosis 
Conjunctival petechiae speak for meningococcus sepsis or subacute 
bacterial endocarditis Examination of the eyeground may disclose 
papilledema, choked disk or atrophy of the retina The presence of 
choroid tubercles makes tuberculous meningitis a certainty One does 
not have to be an otologist or ophthalmologist to be able to examine 
the ears and eyes Any practitioner can master the art if he does it 
often enough 

Laboratory Examination —Urine —Examination of the urine may yield 
valuable information Large amounts of albumin point to the neuro- 
logic manifestations as uremic m character Very small amounts of 
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neurologic symptoms X-ray of the chest and ear may show a pneu- 
monia or mastoiditis Miliary tuberculosis of the lungs shown on x-ray 
makes the diagnosis of tuberculous meningitis fairly certain X-ray is 
also helpful in the diagnosis of lead encephalopathy, indicated by the 
presence of a lead line in the metaphyses of the long bones 


CEREBROSPINAL FLUID IN TRANSITORY NEUROLOGIC MANIFESTATIONS 



Normal 

[ Transitonr Neurologic 
Manifestations 

Color 

Clear, colorless 

Clear, colorless 

Pressure 

Infants and children — 40 to 

Cells 

100 mm of water, 3 to 8 
mm of mercury 

Elevated 

1 to 10 

Usually 1 to 10, but may be 

Protein 

Qualitative 

Negative 

as high 50 

Negative or shghtly positive 

Quantitative 

5 to 48 mg, average 25 mg 

Normal or shghtly elevated 

Sugar 

40 to 90 mg 

Normal or elevated (to 110) 

Chlorides 

700 mg 

Normal or shghtly decreased 

(to 650) 


PATHOGENESIS AND PATHOLOGY 

What is the mechanism of the neurologic symptoms occurring dur- 
ing acute infections of childhood and what are the pathologic changes 
if any 5 Among the possibilities to be considered are 
Edema of the Brain —Edema and hyperemia of the brain are seen 
frequently m patients who died from diseases other than those of the 
central nervous system In these cases the edema and the hyperemia of 
the brain may be responsible for the neurologic symptoms 
Serous Meningitis —In some cases there is undoubtedly a serous exu- 
date in the meninges, although it is not always possible to prove this 
clinically When there is an increase in the amount and pressure of 
the cerebrospinal fluid and an increase m the cells above the normal 
10, and even a slightly positive Pandy test, the patient may have 
a serous meningitis 

Encephalitis —In many patients who die of an acute general infection 
with neurologic symptoms, there is a petechial hemorrhage grossly and 
histologically on the external and on the cut surface of the brain In 
patients who recover there is, of course, no way of ascertaining its 
presence, which can only be conjectured However, judging by the 
postencephalitic changes in some of these patients it is fair to assume 
that at least m some cases there was an encephalitis during the acute 
infection 
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Epilepsy —"When the convulsion occurring during a general acute 
infection is follovyed by repeated periodic attack ot convulsions, the 
first convulsion was undoubtedly due to epilepsy 
Dehydration —Dehydration and the resulting , ' 1' ' may be re- 
sponsible for acute neurologic symptoms m j w. This is evi 
dcnced by the fact that the neurologic svmpi i , ri disappear as 
soon as the dchy dranon is relies ed by intra cn l 1 
Loaj Blood Calctinn— In a large senes ot * itli ncuro'ogic 

symptoms during acute infections, I found t k ' , t '< mm normal 

In a few cases, however, the blood calcium - I" those cases 
the low blood calcium mat hate been rc,p' - n r ne neurologic 
symptoms. 

Precious Brain Disturbances — Ic is a common •v „ ion that chil- 
dren who have had some neonatal disturbance ha c c mvulsions with 
the slightest mfccnon. It is the old ston of the storm hitting the 
"cakest branch of the tree. Children who hate shown psychopathic 
touts during health often become definite!) psv chonc dunng an acute 

infection 

Ftmnlial Tendency —Occasionally more than one member of the 
amily has convulsions with every infection. In such cases epilepsy 
mn he the underiy ing cause. In one instance I discos ered the pres- 
et of lead intoxication which affected every member of the family 
c children had no neurologic symptoms when they were free from 
tenons, but had repeated convulsions as soon as they developed an 

infection. 

Constitutional Basis —Even if no organic basis can be found for the 
neurologic symptoms, it is hkely that children v ho have neurologic 
■sturbances have some sensitiveness of the bram which is not neces- 
? n y tpilcptic m nature, w hich in turn makes the brain react to el- 
ection. Considering the various possibilities enumerated abo-e one as 
orced to the conclusion that the pathology and parhogeness an 
causc neurologic symptoms is not uniform. Thev depecc or -ne 




PRECOCIOUS SEXUAL DEVELOPMENT IN CHILDREN 


H P G Secret, MD* 


Tor tlie purposes of this article it appeared advisable first to discuss 
some fundamental aspects of normal sexual development in children 
and then to take up the subject of precocious sexual development. 
Throughout the paper the terms ‘‘sexual development” and “matura- 
tion” have been used in preference to the terms “adolescence ’ and 
‘puberty,” as the latter were often applied indiscriminately or seemed 
to cover overlapping and even opposite sections of the penod of sexual 
development. 

NORMAL SEXUAL DEVELOPMENT 


Comparative Developmental Study of Man and Animals.— The normal 
developmental penod of man is distinguished from that of other 
animals by three unique features which put the human being in a class 
all by himself (Brody, Fig JZ6) The first feature is the relam cly 
enormous length of the juvenile growth period, 1 e., the penod from 
4 to 14 years of age, the second, the extremely small percentage rate 
of growth during this penod, and the third, the amazingly late ap- 
pearance of sexual development at the end of this penod Arnmals, by 
contrast, have a very short juvenile growth period, grow at a much 
faster percentage rate and virtually jump from infancy into matunty, 
lacking almost completely what is known as "childhood’ m a human 
person In the “postpubertal” penod there arc no differences any 
longer between the growth curves of animals and man. These funds 
mental differences between man and the vanous animal species can 
be determined only by dissimilar genetic factors for growth and devel- 
opment. 

Mafurebon of Hypothalamic Canters of Sexual Development —We arc 
all in the habit of accepting without quesnon the well known devel- 
opmental schedule for certain central nervous functions of the infant, 
t: -T' f°t his motor performances, speech development, sphincter con 
ttol and sleeping rhythm. The normal taming of human sexaial devel- 
opment at the turn of the fust decade and its gradual progress through 
the second decade appears to be in the same category of a basic fact of 
human development, tied up genetically with central nervous system 
maturation. The part of the brain responsible for sexual activity and 
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development appears to be in the hypothalamic area of the midbrain 
(Fig 27, see reviews by Clark et al , Weinberger and Grant) In the 
mature person some neural or neurohumoral mechanism seems to issue 
from certain parts of this area which regulate the rate and intensity 
of impulses passing to the anterior pituitary lobe, thus controlling the 
output of gonadotropic and other hormones During immaturity this 
mechanism is evidently inhibited JWhat appears to take away the 



Fig 2(5— Chart for growth of man (dotted line) and various animals (thin 
sohd line), showmg growth equivalence for the phase of growth following 
“puberty” (thick sohd line) To man’s age from 11 to 24 years the animals’ age 
from conception to between 8 and 90 months is correlated by mathematical pro- 
cedure. Animal species studied cow, swine, sheep, pig, rabbit, rat, mouse, cornish 
fowl, pigeon C= conception, B = birth “The difference between the growth 
curve of man and that of any other animal under consideration is infinitely greater 
than the difference between the curves of widely separated species of animals 
(After S Brody ) 


infantile inhibition of the hypothalamopituitary mechanism at the age 
of normal sexual development is the physiologic maturation of nervous 
structures in the hypothalamus This normally takes place at the turn 
of the first and second decades, just as the nervous structures enabling 
the infant to walk alone normally mature around 1 % years Removal 
of the depressor effect on the sexual centers may prematurely occur 
m the immature person through the paralyzing action of a hypo- 
thalamic lesion, thus bringing about the “cerebral type” of precocious 
sexual development, to be discussed later 
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Development of Production of Sex Hormor.es.-Wth a minor reserva- 
tion (p 20?) it can be stated that there is ho force m human nature 
that would promote complete anatomical and hormonal maturation ot 
the gonadal glands other than the pituitary gonadotropic hormones 
which in turn depend on hypothalamic stimulation It is onl) alter 
the onset of maturation of the ovaries and testes that gonadal hormone 
secretion will induce development of the other pnmara sex organs 
and the secondary sexual characteristics The following survey illus- 
trates the chain of events that leads to hormonal sex maturation 


Maturation of hypothalamic sex centers. 

Neural or neurohumoral dmnhibinon of anterior pituitary hormones 

Mobilization of gonadotropins (gonad-cell and interstiaal-ceU stint ala ting hor- 
mones follicle stimulating and lutemnung hormones m the female, F.SH and 
L.H., respectively). 

Growth and maturation of gonads (mature follicles, corpora lutea spermat- 
ozoa, interstitial cells of testes), 

Mobilization of sex hormones (estrogens, progesterone; androgens) 

Maturation of primary sex organs Appearance of secondary «x charactcr- 
(other than gonads) isdcs (for pubic and oxillar} hair, 

sec Table 2 note 5) 


As is seen in Table 1, small amounts of gonadal sex hormones ore 
excreted m the urine of both sexes during bisexual childhood Between 
11 and 12 >ears of age, estrogen secretion rises slightly m the boys and 
very steeply in the girls. In the latter it runs through the well known 
monthly cycle about one and one-half years before menstruation is 
established A cycle is also present later on for pregnandiol, the 
urinary excretion form of the corpus lutcum hormone progesterone 
(Wooster) The androgens and 17-ketostcroids (mixtures of active and 
inactive urinary androgens) gradually increase in both sexes, parncu- 
krly after 11 years of age. According to Talbot and his associates 
(1943), an ovcrsecretioti of androgenic hormones m the male sex is 
only reached m adult life, while Nathanson and co-workers observed 
it after 9 years of age It is thought that the basic excretion of andi^o- 
gemc hormones, as represented by figures for the female sex, is de- 
rived from the adrenal cortex, while the surplus m the male sex is 
excreted by the testicles Gonadotropic hormone in the form of F S H 
has ecn found in the unne of boys not > ounger than 13 years and of 
girls not less than 11 years 3 months of age (2 4 to 3 7 rat units per 
^ , Tnat this hormone should be found in the unne Inter than 
gcruidal sec hormones seems to be due to methodical inadequacy 

IrnTrll T S M n A °4 °'? V of I SeWB ' Development -This is roughly out- 
lined in Table 2 A too literal application to individual cases should be 
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avoided as there arc wide variations between individuals, families, 
peoples and races In girls, especially of Mediterranean and Jewish 
communities, the earliest signs of breast development and pubic down 
may be seen at 8 to 9 years, of menarche between 9 and 10 years. In 
boys the earliest signs of sexual development may be observed around 
10 years of age. Up to the age of 10 to 12 years the gonads and other 


TABLE 2 — AVERAGE APPROXIMATE AGE AND SEQUENCE OF APPEARANCE OF 
NORMAL SEXUAL CHARACTERISTICS IN BOTH SEXES 1 



First growth of testicles and penis. 
ProstnUc activity 

Pubic hair 

Rapid growth of testes and penis. 
Subareolar node of nipples 

Axillary hair Down on upper lip 
Voice change 

Mature spermatozoa (average IS 
Ui to 17 yean) 

Facial and body hair 
Acne 

Arrest of skeletal gr owt h. 


Grow th of bonj pelvis. 

Budding of nipples 
Budding of breasts.* 

Pubic hair 1 
Vaginal changes.* 

Growth of external and internal gen 
Italia. 

Pigmentation of nipples. 

Mammae filling in 
Axillary hair 1 

Menarche 4 (average. 13 J years range. 

9-10 to 16-17 yrs^ 

Earliest normal pregnancies. 

Acne. Deepening of voice. 

Arrest of skeletal growth. 


^ (194I> ' RoKn3tm - Schauf 
04 Eodaton bicmi - “™ fi 

> Pubic and ™ yrarv 

by anterior piSy funrton a. riunulated 

20 ylm'” a^'Si^achi^^'r^ “ , whereas thereafter, up to 
The longest diameter of the tesoclei fnrl ° f p ° stnacal growth 
birth and 11 years and H ™ 1Qstancc > is 1J cm between 

the “genital type" k i St ^ 7 °. 16 Thus, growth of 

body growth or the still morp^ 6 ^ the “general type” of 

types of organ d^doS^SSTW “ 1 ^ ph °’ d ” 
eases of Infancy and OildhooS"^ F°g l p A J ) cInrosh,s ^ 
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Biologic Survey— Two wide apart areas of the human body are 
functioning- as etiologic foci of sex precocity, one in the intracranial 
cavity and the other on the level of the abdominal cavity An anat- 
omical specimen of the part of the brain involved, namely, the hypo- 



rig 27 —Photograph of median section through the third ventricle of the 
human brain (X 2}£) A, Anterior commissure CC, Corpus callosum Ch, Optic 
chiasm Cl, Connexus mtcrthalamicus F, Anterior column of fornix Inf, In- 
fundibulum M, Mammillary body P, Pineal body (From dark et al , The Hy- 
pothalamus ) 

thalamus, is seen in Figure 27 From the third embryonal week this 
area forms one of three bulbs of the “first bram vesicle,” the other two 
being the cerebral and the opac bulbs Arising from the rostral end 
of the intestinal tract, the anterior lobe of the pituitary gland joins up 
with the anterior hypothalamus of the brain The embryonal anatomy 
of the dorsal aspect of the abdominal cavity is presented in Figure 28 




TABLE 3 — STATISTICAL SURVEY OF CLINICAL TYPE AND PATHOLOGY OF CASES 
OF PRECOCIOUS SEXUAL DEVELOPMENT AS REPORTED IN THE LITERATURE 


Clinical Type and Pathology 

Number of Cases 




Authors, Years, Remarks 

Boys 

Girls 

Intracranial, 

or Hypothalamic Group 

I Idiopathic Type 

89 

310 

Reuben & Manning, 1922, 

Without demonstrable pathology 



Bmg et al , 1928 1 , including 83 

(mostly unverified) 

8 

11 

cases of precocious pregnancy 
Cases reported since 1937* 

II Cerebral Type 



With demonstrable pathology 




(verified) 




( a ) Pineal neoplasms 

20 

1 

Bmg et al , 1938 

1 


DavidoS, 1944 

(6) Hypothalamic 

14 

3 

Weinberger & Grant, 1941 

Pathology (nonpineal) 

8 

2 

i 

Bing et al , 1938, not listed by 
Weinberger & Grant 


1,1? 

3 

Cases reported since 1941* 



1 

Lena, Case 23 (Wetzler) 

Abdominal, 

or Endocrine Group 

III Endocrine Type 



Literature to be published by 

(a) Ovarian neoplasms (ven- 



author in survey of Endo- 

fied) 

1 

1 

enne Tumors of Infancy 

(1) Chononcpithehoma 


4 

Childhood and Adolescence 

(2) Teratoid tumor 

(3) Granulosa cell tu- 

11 

6 

(on file in his office) 

mors 




Identified 4 

1 

31 

(Literature 1926-1944 

Not identified 


30 

Literature 1825-1933) 

(6) Testicular neoplasms (veri- 
fied) 

(e) Adrenal cortical tumors 






(verified) 




(1) Neoplasms 

23 

67 

See Table 5 

(2) Hyperplasias 

Without pseudo- 




hermaphroditism 

5 

12 

) 

With pseudoher- 



r 

maphroditism 

1? 

82 

i 

Miscellaneous Group 

* 

Osteodystrophia fibrosa with sex pre- 


26 

Sternberg and Joseph (1942) 

cocity (verified) 


Others (chiefly unverified) 

3 

2 

See text 


1 Bing’s report indudes earlier figures of Reuben and Manning’s totaling 102 boys and 
338 girls, of these, 23 boys and 28 girls with records of "central nervous system involve 
ment’’ were omitted from this table 

3 Boys Young (Case 26), Rush et al (2 brothers), Gardmer-Hill (one of twin boys), 
Bridge, Signst (two brothers), Bronstein (1939) 

Girls See Novak (1944), two cases of precocious pregnancy were not included by 
Reuben and Manning Chaschmsky et al (6 years), Escomei (5 8/12 years) 

* Boy Mindhn et al 

Girls Thoms and Hershman, Bronstein (1942), Flicker 

Sex not staled, (in title) Cldment et al , listed as “male?” (publication not available at 
this time) 

4 Two cases of the 30 were diagnosed as “follicular cysts ” 

‘ These figures are highly approximative and m all probability \ ery incomplete Note 
that only "verified” cases have been listed 
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the diagnostic chances arc, in the order given, (1) id'opathic type, 
(21 hypothalamic lesion, (3) adrenal-coracal tumor, and (4) testicu- 
lar neoplasm The first chance in all likelihood is greater than 
o tilers combined Osteodystrophia fibrosa rarcl) docs occur in boys 
but is not associated with sex precocity If a precocious girl withou 
signs of virilization is presented for diagnosis, her chances arc, (l) 
idiopathic type, (2) ovarian neoplasm, (3) Albright's syndrome (it 
bone disease is present) and (4) hj pothalamic lesion Again, the first 
chance is greater than a combination of all the others if virilization 
is present in the girl, the only diagnostic possibility is adrenal-cortical 
neoplasm or hyperplasia, pseudohermaphroditism is frequently asso- 
ciated Arrhenobla stomas of the ovary with \inhzation and dcfcmin- 
lzanon were described only after sexual maturation, m girls no less 
than 15 years of age. 

General Clinical Picture of Sexual Precocity —Sexual development 
should be called “precocious” only if symptoms of sexual maturation 
make their appearance below 10 years of age in boys and below 8 
years m girls. The old and somewhat clumsy term "macrogenito- 
somia” suggests that besides genital precocity there is also somatic 
precocity The latter consists of a premature growth spurt that makes 
a giant of the child among his playmates The bone age is more or less 
correspondingly advanced The same is not always true of the tooth 
age, baby teeth may appear prematurely but the second dentition is 
usually slow and out of proportion with the bone age. The facial ap- 
pearance is frequently childlike. Naturally, all other organs take part 
in the microsomia, particularly the muscle system (“infant Hercules’ ) 
According to intelligence and personality studies, including psycho- 
sexual behavior, cerebral development is infrequently advanced be- 
yond chronological age, not seldom even retarded This complete dis- 
sociation, in varying degrees, benveen chronological age, bone age, 
tooth age, sexual age and mental age of the child is highly character- 
istic of the syndrome under discussion 
Genital precocity might be described in terms of a variety of clin- 
ical forms ft is either “complete” or “incomplete,” according to 
whether or not the gonadal glands are included in the process of pre- 
cocious maturation. ‘ Complete” sexual precocity in this sense is ob- 
served almost exclusively in the hypothalamic group of cases, i.c., the 
idiopathic and cerebral types This form has also been called “trot 
precocious puberty” and is always of the so-called "isosexual (homolo- 
gous) variety, following the true sex of the patient in its clinical 
pattern. Incomplete” sexual precocity, on the other hand, is prev- 
alent in the endocrine type of the disorder, follows either the isosexual 
or the heterosexual (heterologous)” clinical pattern and has also been 
described as artificial" or pseudo-precocious puberty" In both 
forms the sequence and speed of appearance of sexual characteristics 
approximate those of normal sexual development (Table 2) How- 
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ever in the complete form it includes more or less advanced matura- 
Don'of the gonads while m the incomplete form it stops short of it. 
In the latter situation the clinician is confronted with what Apert has 
described as “dissociated virilization,” or feminization, of boys and 
girls, respectively, consisting of a striking discrepancy between small 
and immature testicles, or ovaries, and fully developed nongonadal 
primary sex organs (perns, prostate, seminal vesicles, vulva, vagina, 
uterus, tubes) This phenomenon is of great diagnostic importance for 
discerning clinically between the hypothalamic and endocrine groups 
of sexual precocity' Heterosexual sex precocity is always ‘‘incomplete’ 
and practically confined to girls with adrenal-corneal pathology, 
showing virilization with other normal or congenitally malformed 
nongonadal sex organs (pseudohermaphrodites) 

A summary of the criteria of “completeness" or “incompleteness” 
of precocious sexual development is as follows (1) presence, 
or absence, of anatomical maturation as to size and microscopic struc- 
ture of ovaries and testicles, (2) presence or absence of mature sper- 
matozoa and mature graafian follicles, ready earlier or later for emis- 
sion and rupture, respectively, (3) presence or absence in girls of 
ovulatory menstruations, i e_, cyclic bleedings associated (possibly 
months or years after menarche) with ovulation, formation of corpora 
lutea and the secretory phase of endometrium, (4) occurrence or 
nonoccurrence of precocious fertilization (precocious pregnancy in 
girls), (5) urinary excretion of gonadal sex hormones, in the complete 
form, in amounts somewhat less than, or equal to, those excreted by 
normal adults of the same sex, m the incomplete forms, m amounts 
usually far exceeding the range of normal adults of the same or even 
the opposite sex (adrenal-cortical androgens included, Table 4) 
Pathology and Clinical Consideration of Special Types.— In this section 
complementary remarks will be made on the pathology, pathogenesis, 
clinical findings, laboratory tests and management of the three main 
types of precocious sexual development. 


IDIOPATHIC type OF 5EXUAL PRECOCITY 

There are no demonstrable intracranial, abdominal or other lesions 
found m these cases. There is one negative autopsy on record (Lenz’ 
table, Case 80) and on occasional laparotomies tumors of the ovaries 
and adrenals were missing (Novak) Most of these people live through 
a normal life span which seems to be incompatible with intracranial or 
abdominal pathology Individuals m this group, by some freak of 
nature, achieve maturation of then: hypothalanuc sex centers at an un- 
y agt f appeani ^ t0 8b or part of their childhood and 
one nf rh’eT P J‘ 3 /'°™ pQbert y” (Novak) This reminds 

° " Jf £ ° f gK T h aad development of various animal species, 
ce., of an atmnstic mechanism (Fig 26) Somehow, the genic factor 
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or factors, that determine the time of hypothalamic sex maturation 
must be at fault This concept is confirmed by records of a small 
percentage of heredofamilial sexual precocity in this group (Stone, 
Lenz, Reuben and Manning, Bodd, Bauer, Orel, Signst, Rush et al , 
Fig 29) One of unidentical twins was reported to show the syndrome 
(Gardmer-Hill) 

In boys of this group, , attainment of complete precocious sexual 
maturation with adult testicular size and function has been sufficiently 
emphasized above (lit Table 3, Note 2, Stone) Owing perhaps to the 



8 5 


Fig 29 —Idiopathic type of precocious sexual development in male members 
of four generations (drawn after Rush et al ) Age at sexual maturaton in fourth 
and third generations not stated In the second generation, father, now 33 years 
of age, started sexual development at age of 5 Of his two sons, the 8 year old 
one is sexually developing since the age of 18 months (now, 66 5 in., 88 lbs , bone 
age of 17 years), the 5 year old one since the age of 3 years (now, 49 5 in , 51 lbs , 
bone age of 12 years) There is a distant cousin on the mother’s (’) side with 
die same syndrome Father and two sons showed negative tests for urinary prolan, 
“positive” tests for urinary male sex hormone. 

9 Normal females 
{ Precocious males 

usual lack of psychosexual aggressiveness of the boys, precocious fer- 
tilization seems extremely rare (one case cited by Stone, one by 
KJause, 7 and 9 yrs ) As a rule procreation occurs at the ordinary age 
In girls, precocious maturation of ovarian size and function is prac- 
tically impossible to demonstrate by clinical examination Regular 
menstruation is no proof of ovulation, since unovulatory estrogen- 
induced menstruation does occur in healthy girls early after menarche 
and in girls with estrogen-producing tumors of the ovaries or, rarely, 
the adrenal cortices Proof of actual ovulation can be furnished only 
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mtacdy by tammvw *= rflSSPhS 

SiTSKSssss »rr 

moon on the orates is only slightly less sa nejr » ■ *» S™P 
than arc clinical studies. In Lems’ necropsy of a girl, aged 3 > ^ ™ 
contributory findings other than evidence of ‘ onB °™'^ cre 

and presence of a corpus luteum were reported < Corpora hrttt we 
excised on laparotomy in four girls with idiopathic sexual precocity 
(Keaonge, Case 2, Novak, 1944, three cases, Fig 30) 



Fig 30 —Photomicrograph of youngest corpus luteum on record Girl, aged 
22 months, with idiopathic 6erual precocity (Novel, 1944 Case 1 ) (Am Jour 
of Obsr. Si Gynec, VoL 47 G V Mosby Co ) 


The final proof of ovarian maturity in a prematurely developed girl 
is brought forth by the presence of precocious pregnancy The rela- 
tive frequency of this event may be due to the psychosexual defense- 
lcssness of the precocious girl Eighty-three such cases out of a total 
of 310 cases of female precocity were collected by Reuben and Man- 
ning (26 6 per cent. Table 3) Sixty-eight of the pregnant girls were 
between 11 and 14 years at the time of delivery, the majority of them 
had had signs of precocious puberty poor to pregnancy Sixteen girls 
were between 6 and 10 years at the tune of delivery To this youngest 
group of mothers two more recent cases can be added (Chaschinsky, 
6 years, Escomel, 5 yean 8 months. Fig 31) In Escomel’s girl, men- 
arche occurred at 3 years, breasts and pubic hair were developed at 
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4 years and conception took place at 5 years % month, a boy of 2700 
gm was delivered by cesarean section and an ovarian biopsy showed 
adult type of tissue and the corpus luteum of pregnancy Bodd’s case 
was unique inasmuch as the infant bom to the 8 year old mother 
showed pubic and axillary hair at birth Barbier mentioned a grand- 
mother of 22 

The outlook for the future seems favorable in children with idio- 
pathic sexual precocity Owing to premature closure of the epiphyseal 
lines of the long bones, they grow up to be understatured adults Their 
dentation, mental development and psychosexual maturation gradually 
catch up with their premature macrogenitosomia In at least three- 



lig 31 —“The world's most youthful mother” (Escomel, 1959) Precocious preg- 
nancy in a girl delivered oh a son at 5 years 8 months of age 

fourths of the cases they will marry at the customary time, have 
healthy children and die at various ages of ordinary causes (see Fig 
29) Five such life stones of women are listed m Lenz’ table (Nos 12, 
28, 29, 63, 89), two of them menstruated from 2 to 52 years or 
over, one died at 75 A not insignificant percentage of the female cases 
will have their first child between 5% and 14 years of age Precocious 
senility seems to be most unusual 

Laboratory procedures such as x-rays of the skull and urinary 
structures give negative results in this group Urinary sex hormone ex- 
cretions were never studied in girls and only four times in boys 
(Rush, Fig 29, Bronstein, 1939, 9% years, excess prolan, androgens 
55 I U per liter, Gardmer-Hili, 8% years, 17-ketosteroids normal for 
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chronological age, Bridge ee al , 5 years, 17-ketosteroids on level of 
12 to 16 year old boys, sec Table 4) 

The management of a boy with idiopathic sex precocity should in- 
clude repeated examinations for intracranial disease, adrenal cortical 
tumor and neoplasm of a descended or undcsccnded testicle Psj cho- 
logical management is the same os for girls (vj ) In girls, repeated 
pelvic and neurological cxploranons are imperative and premenstrual 
endometrial biopsies and urinary pregnandiol excretion studies may 
contribute much to a proper diagnosis Exploratory laparotomy may 
be dispensed with “if careful pelvic examination pndcr anesthesia 
reveals no suggestion of ovarian enlargement or tumor” (Novak, 
1944) If, however, a genuine suspicion of ovarian tumor remains, a 
laparotomy seems warranted (Sevnnghaus) Psychological manage- 
ment consists of avoiding the development m the girl’s and her 
mothers mind of a high degree of disease-consciousness and sense of 
inferiority The mother should be informed of the favorable prog- 
nosis and all steps should be taken to protect the girl from sex viola- 
tion and precocious impregnation. 


CEREBRAL TYPE OF SEXUAL PRECOCITY 

<uth^,? a rf^n Path ! Ol0 . B,C J P / 0CCSSCS arc demonstrable in these cases 
or extranmMl| Pm r a c ^ (teratoma, chononcpitheboma, pinealoma) 
SCI " thE lattCr c “ se ' the l^ns are found in or near the 
rndpes h L d consist of hydrochcphalus, cysts, congenital ano- 

n “P lasms and ^cephalitis (chronic 

cephalitis see W r nti epidemic influenza and measles en- 

1 Weinberg’s and Bing’s tables, Table 3 ) 

of 177 cases neopIasn,s . fifty-six out of a total 

onlymen" ^ l 5 Y T ° f ^ of 

sexual precocity ’(Bing aL) CLmCal P ' cn,re ° f 

was invariably found m thr k twenty-one cases, destruction 

were assoc.ated Ch h™^,^ 0 / ^ 5 and 70 pcr cent of them 
such as polydipsia, pohrnni dlsordcrs , ot 'ier than sex precocity 
and nonfcbnle chances in^nn 0 sleep disturbances 

uig two thuds of cases of and pldse rate * the remain- 

of 15, this hy^Suc Sr P TV n P ™ bd0W a e® 
nussmg and the tumors fShrf to mmHW precocity was 

region If such statistical natholotr o ^ i W h , the h yP°thalnmic 
together with the L“ d dn “« d J ^dies are taken 

supposed hormonal function ^thr n Kpc ™ B ' tal ^ a ti concermng a 
the condos, on seems 1*5 0dy (R°wntree, others), 

cocity belong m the group of h^otkT* 1 neopla ? I,s wrt h sex pre- 
rather than that of endo^ne tumo^X^off (Bmg et al.) 

assumption comes from the studv ofZ™^ r\ confim wa on 0 f this 
y of txtrapmeal hypothalamic lesions 
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causing sexual precocity which in some instances “were so small and 
so restricted to the mammillary bodies that they may almost be com- 
pared to experimental lesions” (Weinberger-Grant) They are also 
found near the tuber cinereum, infundibulum, optic chiasm or, more 
often, m the posterior hypothalamus In such cases the same hypo- 
thalamic syndrome as described in pineal tumors intruding upon the 
hypothalamic area has been found to accompany sexual precocity 

It should be noted that neoplasms of the anterior pituitary do not 
appear in the pathologic survey When such adenomas were found in 
immature children, either no clinical symptoms or those of Cushing’s 
syndrome were present, but there were no indications of sexual pre- 
cocity On the other hand, in the latter condition no pituitary neo- 
plasm has ever been demonstrated (Only possible exception Al- 
bright’s disease of girls, p 206 ) 

The clinical studies referred to seem to indicate that precocious 
sexual development of the cerebral type is a hypothalamopituitary 
disorder Lesions in or near the hypothalamus “destroy some portion 
of the mechanism or neural pathways which normally serve to control 
or inhibit the rate, character or intensity of the nerve impulses passing 
to the pars distahs” (Weinberger-Grant) Once the anterior pituitary 
is dismhibited by the local lesion, the entire chain of hormonal events 
which leads to complete isosexual precocity is set in motion (p 185) 
Why, in contrast to the sex distribution m the idiopathic type, many 
more boys than girls are found in the cerebral type (44 9), especially 
in cases, with pineal tumor (21 1), is impossible to explain at the pres- 
ent time 

It is not proposed to go into details of neurological diagnosis of 
pineal and hypothalamic lesions If a boy presents himself with the 
obvious picture of isosexual precocity who at the same time has a bad 
squint, Argyll-Robertson pupils or an inability to turn his eyes up- 
ward, everybody will put his case in the pineal section of the cerebral 
type It should be noted, however, that things are not always as 
simple as this and that a great variety of symptoms of upper cranial 
nerve involvement, increased intracranial pressure and hypothalamic 
disorder may be encountered in such patients (Bailey, Buchanan, Bucy, 
Bing et al , Gross, Weinberger-Grant) Furthermore, no neurological 
findings other than sex precocity may be found for some time m a 
child with a slow growing lesion of the hypothalamus, especially in 
or near the mammillary bodies Thus, a case with an asymptomatic 
lesion may initially be misclassified as “idiopathic” sexual precocity 

The clinical picture of the cerebral type of sexual precocity is iso- 
sexual and complete m both sexes which implies maturation of the 
testicles and ovaries (Table 4) In the boys with verified pineal tumors 
listed m Bing’s table 2 description of the testes is often inexact (“en- 
larged” or “adult genitalia”), but m two cases spermatogenesis was 
reported to be present and in another case the testes were said to be 
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well developed In necropsies of extrapineal hypothalamic rumors of 
eleven boys listed m Weinberger's table, the testicles showed either 
increased weight or overgrowth of interstitial tissue or active sper- 
matogenesis In Mindhn’s patient the testicles were described as 
adult size In the nine cases concerning girls (Table 3), postmortem 
studies of the ovanes were made in four They revealed hyperplasia 
■with microscopic degeneration in Dorff-Shapiro’s case, mature graafian 
follicles in Gross’ case 7, mature follicles and a corpus luteum in the 
case of Clark and his co-u’orkers, and adult otancs in Lenz’ case (8 
years old, hydrocephalus, monstrous obesity) Gross also described 
hyperplasia of endometrial glands and comification of vaginal epithe- 
lium in his case. Fertilization has never been reported in either sex 
in the cerebral type of sexual precocity 

As to laboratory procedures, radiologic examinations of the skull 
wnth and without air filling may reveal internal hydrocephalus, dis- 
placement of structures and midline calcifications in the pineal area, 
or elsewhere. Urinary sex hormone excretion has been studied in four 
verihed instances In one, a boy of 10 with pineal tumor, Horrax 
k i ' exc , mion of androgens (no exact data) The other three 
R vnnr, w cx ’ m P' ncal hypothalamic group In a boy almost 
but 10 tn as TT7 ln and Grant reported negative gonadotropins 
male mnael 5 rw and f° 8en m three daily specimens (normal adult 
for seven month studving a 26 m °nth old girl having symptoms 

“ » f >« m <»»” 3 

old reported 1 hv* 'if g0nadotro P ins w 're negative in a 22 month 

SLSLixrx vsr " d <m2 >- sh ' , “ j “ 

the many necronsv rcnniru " C ^ 0p ^ c ^ This is evidenced by 
tumor is liable to cause tronKU ^ rc ^ crrc ^ to An intracranial 

without mtracmnu s ^ fn r ' W1 ^i 0ne ° r two ycare > and arrival 
complete isoS pXit a^rntT" tIla \ that P uts a of 

Management of these oa&Lirt; « l mt0 t ^ ie idiopathic type, 

or/and roentgen therapy P Few chfidn^ % pr ? b ’ Cm of ncnr °surgcry 
at treatment for any length of !™? ^ fa f hav ' ^rvived attempts 
Weinberger-Grant two and one-half fonr year sllrvIvaI ' 

Don) Psychological guidance sVmnia J 11011 ^ postoperative observa- 
preceding typefbut b ' “"S 1 # as m the 

lesser dangers of precocious fertibzaD^^ ° f . the ontIool £ and the 
erabon eruuzanon must be taken into consid- 

Endocrlna TumoBrfflT (W PREC0CI ™ 

cptthehovm -The former vi\lT°* 0,d and Chonm- 

h ovarian neoplasms give rise to 
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endocrine sexual precocity only very exceptionally and do resemble 
the granulosa cell tumors clinically and hormonally (see below) The 
ovarian chononepithehoma of the virginal child (6 to 8 years, four 
cases) is an extremely rare cause of sexual precocity It inevitably leads 
to death with metastases within one and one-half years The outstand- 
ing clinical feature is the contrast between the cachexia and the exu- 
berance of precocious sexual maturity The latter, in contrast to the 
great majority of cases of adrenal cortical precocity in girls, is clearly 
isosexual in character Menstruation is probably unovulatory, for the 
contralateral ovary of one patient was of adult size and contained 
numerous follicular cysts, there were no mature graafian follicles and 
no corpus luteum The ovarian changes are probably due to the 
action of chononic hormone which was demonstrated in the tumor 
tissue of one case and the urme of three cases Urinary estrogens were 
greatly increased in one case (600 I U per day) Chorionic hormone 
and estrogens disappeared temporarily after operative removal of the 
ovarian tumor, the former hormone reappeared with the subsequent 
spread of metastases 

Grcrmdosa Cell Tumors —In the thirty-one “identified” inkances 
collected in Table 3, onset of sexual precocity was observed at 5 
months to 7% years of age Four more cases with menstrual irregu- 
larities occurring between 11% and 14 years of age were not included 
In thirty “unidentified” instances from the older literature, association 
of precocity with an ovarian “sarcoma” was verified by either opera- 
tion or necropsy, and fourteen times regression of signs of sex matura- 
tion was recorded to have followed the removal of the tumor Granu- 
losa cell tumors of immature age form about 10 per cent of the total 
of all age groups From a clinical point of view they appear to be 
predominantly benign adenomas when seen in the first decade Of the 
thirty-one patients only two have died with metastases and less than 
half of the remaining tumors showed low grade microscopic malig- 
nancy Twenty-nine girls survived removal of the tumor from one to 
ten years 

The clinical picture presented by these girls was that of incomplete 
isosexual precocity Body growth, skeletal age and development of 
nongonadal primary and secondary sex organs were greatly, not sel- 
dom fully, advanced In one of the ovaries, occasionally later m the 
other, too, a tumor the size four times a normal infantile ovary up to 
a man’s head was palpable on pelvic or abdominal examination The 
normal ovarian rest on the side of the tumor and the contralateral 
ovary were completely infantile, with neither maturing follicles nor 
signs of ovulation nor corpora lutea Unovulatory vaginal bleedings 
were missing only once and appeared for the first time after removal 
of the tumor in two cases (“estrogen withdrawal bleeding”) In less 
than half the cases regular menstrual periods were established, some- 
times menorrhagic m degree, single vaginal bleedings or irregular 
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metrorrhagias were seen prcopcrativcly in the remaining eases. The 
endometrium showed glandular hyperplasia of the interval stage in 
three observations. Precocious pregnancy has never been reported 
Psychoscxual maturation was occasionally seen. 

Management of these patients consists of ovary -salpingectomy with 
removal of the tumor Local recurrences are not on record Post- 
operative regression of sexual precocity towards the infantile state is 
the more complete the younger the girl at the time of operation, there 
will be little or no regression following an operation done at the age 
of 8 years or over Normal sex development with ovarian maturation 
will make its appearance at the phj siological age Due to premature 
development of bony epiphyses, growth will be stunted to a certain 
extent. 


Granulosa cell tumors in this group of girls were shown to contain 
large amounts of estrogenic hormones (eight eases) Urinary estro- 
gens were demonstrated in eight cases, three of them showed 10,440, 
3,000 and 17,500 I U respectively per liter, but one only 5 I U per 
liter Three cases gave a weakly positive Aschhcim-Zondek reaction, 
six a negative one. After removal of the ovanan tumor estrogens dis- 
appeared from the urine in a short time, they recurred after appear- 
ance of an identical tumor in the other ovary m two cases Thus, an 
excessive and uncontrolled estrogen excretion on the part of the 
ovarian tumor appears to account for the clinical syndrome (Table 4) 
Endocrine Tumors of the Testidej.-There are two chief varieties of 
tcra [ 0ld cmbr y°ma and interstitial cell adenoma An un- 
^ J tUm ° r ° f ! he first vane T causing sexual precocity 
nf f age 1S on r cord m the old literature Later on, six cases 

Shotted CCU ad “ S of ° ne testicle were reported 

me were ut 3 yCMS BC the , 0nsct of sexuflI maturation. All but 

the onset- r>f n microscopically The comparatively high age at 

L v^muchTcon^Tto th d #bsol , ute ben W of thcsc tumors 

(62 per cent under 3 C Dial, ^ nanc > r and low age of onset 

The contralateral testis was rnm i ”1 fo 5 the lon Best diameter 
non") Seminal ejaculations and ferohLTnn"^ ( “ dlS50Clat<:d / )nllz a- 
case the normal tissue of the Y Cr ? not r 'P°tted In one 

velopment of semimferous tubules a^ tCSnde showcd P re mature de- 
dcvelopmcnt, but no mature snermit™ va ” ous ^5“ °f sperm cell 
in one case. Tumor or urma™ m^tozoa Gynecomastia was present 

the Fnedman t~n Tn tlT ^ ™d and 

tumor a more or less stnW rearessmn V? rc m° val of 

““ - -« „™£ 
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aged 6, 9 and 11 years at the time of operation, no change in the 
clinical picture was seen after one and one-half to two years Increase 
m size of the remaining testicle three to mne months after operation 
was reported in two boys aged 7 and 10% years, respectively This 
could be interpreted as compensatory hypertrophy of the testicle in 
the first instance and as testicular growth spurt of normal sex develop- 
ment in the second instance Since these tumors are benign, there is 
no reason to hasten orchidectomy and omit pre-operative hormone 
studies 


TABLE 5 — CLASSIFICATION OF CLINICAL TYPES OF ADRENAL-CORTICAL SYN- 
DROME IN TWENTY-SIX BOYS AND SEVENTY-EIGHT GIRLS SHOWING SYMP- 
TOMS FROM VERIFIED FUNCTIONAL ADENOMA OR CARCINOMA OF THE 
ADRENAL CORTEX BELOW AGE OF IS YEARS 

Boys, 26 Cases 


A Precocious Vtnhzatum (I so sexual Precocity) (23 Cases) 

I Plain vinlism without gigantism but occasional obesity * 8 

H Vinlism with gigantism but no obesity (Infant Hercules) 9 

TTT Vinlism with Cushing’s syndrome 6 

B No Sexual Precocity (3 Cases) 

I Cushing’s syndrome with typical obesity (age 4J months) 1 

II Cushing’s syndrome with sexual infantilism (age 14-17 years) 1 
IEL Feminization at normal matunty (age 14-15 years) 1 

Girls, 78 Cases 

A Precocious Virilization ( Heterosexual Precocity) (60 Cases) 

I. Plain virilism with and without gigantism or obesity 25 

H. Vinhsm with giganUsm but no obesity (Infant Hercules) 9 

TTT Vinhsm with Cushing’s syndrome 17 

IV Mixed vmlization and feminization 9 

B Precocious Feminization ( No Vinlism, Isosexual Precocity) 7 

C No Sexual Precocity (9 Cases) 

I Obesity of Buffalo type, no virilism 2 

II Vinhsm with Cushing’s syndrome but normal sexual matura- 
tion (aged 11 years) 1 

HI Vinhsm with Cushing’s syndrome and secondary or pnmary 

amenorrhea around age of normal sex development 6 

D Unclassifiable 2 


Note A complete tabulation and bibliography of the patients listed in this 
table is on file in the water’s office 


Endocrine Tumors of the Adrenal Cortex— These tumors are either 
true neoplasms, adenomas or carcinomas (erroneously called “hyper- 
nephromas”), or bilateral hyperplasias (Table 3, 5) Of the cases listed 
m Table 5, about 70 per cent were carcinomas and 30 per cent aden- 
omas, one tumor arose ectopically in an ovary The weight of the 
neoplasms varied from 12 gm to 6 to 7 kg In about two thirds of the 
carcinomas there were metastases to the liver, lungs, veins and lym- 
phatics There was no consistent correlation between the diverse his- 
tologic forms of the tumors and the clinical pictures or hormone find- 
ings of the patients 


203 


PRECOCIOUS SEXUAL DEVELOPMENT IN CHILDREN 


The so-called "adrenocortical syndrome" as cmwed by adeMma or 

carcinoma of the adrenal cortex is reviewed in Table 5 twenty 
per cent of the panents were below 8 years of age. Th ^ p , 

chnical type uas prccocions virilization, the so-called a rcnog 
syndrome," isosexual in character in the boys, heterosexual in d« girfc 
The virilism consisted of an enlarged penis or clitoris^ g 
and body hair, herculean musculature, deep voice and facial acne 
was variously associated with gigantism, advanced bone age, o O’ 
hypertension, Cushing's syndrome, and partial feminization- n 
latter case, the virilized girls showed precocious breast development, 
or vaginal bleeding, or both An instance of gynecomastia was recorded 
in a boy of 14 to 15 years He belongs in the group No sexual pre- 
cocity” (Table J), os do the patients with primary or secondary amen- 
orrhea, Cashing’s syndrome, sexual infantilism, and so forth An upper 
abdominal tumor is ofeen palpable or found on intravenous pyelog- 
raphy General cachexia is not infrequently seen and Addison s syn- 


drome may develop in the late stages 
Simple hyperplasia of the adrenal cortices, or aberrant cortical tis- 
sue in the ovary (Saphir-Parker) or testis (WilLms et al ), is frequently 
associated with precocious sex development of the virilizing type 
While the corneal hyperplasia is congenital in nature, the clinical pic- 
ture of precocious virilization may develop at any time between birth 
and ten years If it appears at a later age, it is no longer considered 
“precocious " In a minority of the precocious cases the external geni- 
talia are normally built, according to the gonadal sex, with the excep- 
tion of enlargement of the penis or clitoris (Table 3, Cases “without 
pseudohermaphroditism") The majority of eases with precocious 
virilization presents congenital malformations of the genitourinary 
tract such as hypospadias, other urethral abnormalities and absence of 
vagina or vulva (Table 3, Cases “noth pseudohermaphroditism"), the 
gonads are much more frequently female than male It lias been sug- 
gested that in cases of female pseudohermaphroditism the develop- 
mental anatomy of the embryo’s genitourinary tract has been mas- 
culinized by the presence of hyperplastic, hormonally overactive ad- 
renal cortices 


The “incompleteness” of adrenal-cortical sex precocity was evi- 
denced m the boys by the presence of "dissociated virilization” (Table 
4) In contrast to a herculean, hairy, fully masculinized body, the tes- 
ticles remained infantile in size, with no microscopic signs of sper- 
matogenesis, From this rule there were only two exceptions in 5 year 
old boys, one with adrenal-cortical carcinoma, tbe other with aden- 
oma, in both cases the testes were enlarged, once to adult size, and 
mature spermatozoa were demonstrated Similarly, in the girls the ovaries 
ordinarily appeared of normal size for age, or full of follicular cysts, 
or outright atrophic, "Enlarged" ovaries were recorded wuE com 
ment m four cases and graafian follicles m two girls aged 1 '' 

Me 
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years Corpora lutea or remnants of such were only seen in adolescent 
virilism (Group C, Table 5) The majority of children of this type 
were psychosexually immature Fertilization has never been recorded 
As to hormone studies, mahgnant tumor tissue was assayed for an- 
drogens with positive results in two girls Urinary Aschheim-Zondek 
or Friedman reactions were consistently negative in all three types of 
cortical tumors Urinary androgens were excreted in excessive, le 
more than normal adult male quantities in the majority of boys and 
girls tested m this series who had cortical adenoma or carcmoma (ten 
cases, Table 4) For “androgens” the range was from 160 to 1120 I U 
per day, for “17-ketosteroids” from 27 to 288 mg per day Lower 
figures but still too high for chronological age were found m a boy and 
a girl, aged 1% years (3 to 6 2 mg per day 17-ketosteroids) Among 
the verified cortical hyperplasias urinary 17-ketosteroids varied from 
7 8 to 22 4 mg per day m eight cases and went as high as 29 to 176 
mg per day in five cases, in Wilkins’ boy of 3 14 with associated Ad- 
dison’s syndrome 30 I U per day of androgens were found If total, 
or neutral, 17-ketosteroids were analyzed for beta-alcoholic and non- 
alcoholic fractions, the latter were found to be unusually high in pa- 
tients with cortical carcinoma and very low in verified hyperplasia 
(two and seven years, respectively, Talbot et al cs ) Unnary estro- 
gens were excreted in normal amounts for chronological age m five 
girls with adrenal-corneal neoplasm In two other girls they appeared 
in excessive amounts (eg, 540 to 10,120 IU per day at 3% years, 
Gross, Case 2), androgens were excreted m excess at the same time 
and there were no feminine characterisncs Unnary pregnandiol was 
“elevated” in one and neganve in another girl with cortical adenoma, 
m eight cases of verified corneal hyperplasias three boys and four 
girls ranged from 0 to 3 3 mg per day and one girl excreted 36 mg 
per day (Talbot et al c3 , Gemtis-Bronstem) 

In a certain number of children urinary hormone excrenons re- 
turned to normal chronological age levels following operanve re- 
moval of corneal neoplasms, along with clinical regression of viriliz- 
ing and other hormonal effects on the body If and when metastases 
arose postop eranvely, excessive urinary androgen levels returned early 
(Fnedgood-Gargill) In successfully operated children normal sex de- 
velopment will take place later at the proper age via the hypothalamo- 
pituitary mechanism In the same manner, complenon of sexual matura- 
tton, especially gonadal, will be seen m precociously virilized boys 
with cortical hyperplasia (Fig 32) In girls with vi rilizi ng cortical hy- 
perplasia no spontaneous isosexual maturation may be expected (see 
reviews by Kepler-Keating, Kenyon, Cahill) 

The treatment of choice for children with adrenal-cortical carcin- 
oma is prompt operative removal of the tumor followed by proper 
radiation therapy Diagnostic procedures such as x-ray studies of 
skull, lungs and bones, intravenous pyelogram, air insufflation x-ray 
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of the kidney area (cave*), blood chemistry and urinary hormone 
studies are not to take longer than a few days Postoperative preven- 
tion of corneal insufficiency, caused by relative or absolute lack of 
proper secretion on the part of the contralateral adrenal, is a matter 
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tions of the genitalia require surgical correction In girls, orally admin- 
istered diethylstilbestrol will promote development of female sex char- 
acteristics This is also part of the psychological management which 
deserves great attention in either sex. 

MISCELLANEOUS GROUP 

A few short references may suffice to direct the reader’s attention 
to some odd conditions falling under this heading (1) Osteodystrophia 
fibrosa in girls (Albright’s disease, 1937) consisting of bone disease, 
skin pigmentations, complete (>) isosevual sex precocity and incon- 
stant exophthalmic goiter In boys sexual precocity is missing in the 
syndrome In an autopsied case of a 12 year old girl (McCune-Bruch, 
Stemberg-Joseph) basophilic hyperplasia with adenoma formation in 
the anterior pituitary and “mature” ovaries were observed, at 7 years 
of age one urine specimen had shown a high gonadotropin content 
and at 934 years urinary estrogens had ranged from 48 to 288 IU 
(cf Table 1) (2) Achondroplastic dwarfism (Shelling) (3) Familial 
cretinism, girl 5 to 9 years old (Kendle) (4) Insulin injections in a 
nondiabetic girl aged 834 years (Williams and Williams) (5) Pre- 
sacral teratoma in a 9 month old boy (Rhoden) (6) Unverified tumor 
of the upper mediastinum, supposedly thymogemc, in a boy 1134 to 
1434 years of age ('? Parkes-Weber) (7) Myxosarcoma of the pros- 
tate with metastases in a boy of 9 years (? Cowie) 
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LANDMARKS IN THE CARE OF CHILDREN 

In the selection of my subject I had m mind a full appreciation of 
the services rendered by American medicine, in services to our armed 
forces and the public at large, during the recent eventful war years. 

In the last years of the nineteenth century’ and the early y ears ot 
this century great progress tvns made in the reduction of both infant 
and child morbidity and mortality’ 

A bnef review of a few of the landmarks m our progress is neecs- 
sary to bring to us a full realization of the profound advances made, 
by introduction of many life-saving measures, in the care of children 
during that period- 

One epoch making example was the introduction of the use of anti- 
toxin in the treatment of diphtheria in Von Bergman’s Clinic m 1891 
It was not until 1896, howev er, that the first publication of definite 
beneficial results was made. In 1896 deaths from diphtheria averaged 
from JO to 145 per 100,000 population, and many physicians still de- 
cried the use of antitoxin as late as 1902 

In the year 1895 Roentgen introduced the use of the x-ray as a 
diagnostic measure; its therapeutic application came later Dysentery 
and tuberculosis were the outstanding scourges of the infant world 
Pasteurization came much later The first Milk Commission in Chicago 
was established m 1903 

Dr Isaac A. Abt, in his recently published autobiography, "Baby 
Doctor, Fifty Yeats of Child Care,” tells the story as only he could, 
of the opposition met by our Chicago Milk Commission in our efforts 
to overcome the short-sighted policies of Chicago milk dealers who 
attempted to prevent the passage of an ordinance for compulsive pas- 
teurization of milk 


Ntttber the public m general nor the mayor showed any- great enthtui 
arm for oar project. Attempts at legislative regulation failed repeatedly be- 
came of the pressure of the trail milk dealer*, who felt that they coold not 
pay the price of cleanliness. 

My speech evoked catcalls and a display of fists and Alderman Hay 
who led the opposition, retorted by denouncing all reformers, and m par- 
ocular a man named Abt, and tried to engage me in debate. 


Professor (Emenmt) of Pediatrics, University of libnoa College of Medi- 
due, Senior Attending Pediatrician, Michael Reese Hospital, Chicago 

2U 
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“I don’t care to enter into any personal discussion with you,” I replied, 

“I came to this meeting to represent the people and protect the lives of 
their babies ” 

The response to that statement was another demonstration by the milk 
dealers, and shouts of “Put him out' Put him out 1 ” 

Altogether it was a lively session, but I always enjoyed a good fight for 
a good cause, and this time I had the satisfaction of being on the winning 
side It was not long before we got a new ordinance 

With the gradual improvement of the milk supply we saw a marked re- 
duction in the incidence of tuberculosis, septic sore throat, and typhoid 
fever Then, in 1911, the name Milk Commission, which was no longer com- 
pletely descriptive of the aims of the organization, was changed, and it was 
decided to include in our program prenatal care, medical examination of 
babies, and advice about breast feeding and the preparation of milk formu- 
las in the home Thus began the Infant Welfare Society of Chicago 

These quotations from Abt tell the story of some of the early efforts 
of a profession to engage in broad health ‘promoting activities in a 
metropolitan city 

I think we can agree that an equally broad program was that of 
immunization, first agamst smallpox, next diphtheria, later to mclude 
pertussis, tetanus, typhoid fever and the dysenteries It will be difficult 
for the younger generation to realize the opposition we had to over- 
come tyhen in 1917 the Board of Health of Chicago first proposed 
universal early immunization against diphtheria Unfortunately, many 
doctors as well as the public were represented in much of the opposi- 
tion to the many problems which confronted the forward looking 
medical pioneers of only fifty or fewer years ago I need not go fur- 
ther into the vast field of preventive and curative medicine of the past 
half century which is well known to all of us 

Although World War II has come to an end, this does not imply 
that there will be peace on earth for the great multitude of our own 
citizens, and to a much larger extent for the masses of many other 
countries I will not attempt to deal with the latter group, their 
salvation hes m the hands of their own governments with possibly 
such help as we of the United States can spare for them They are 
the millions of children of other nations who have suffered from 
hunger and disease They represent the displaced children, those or- 
phaned and homeless who have further suffered severe emotional 
shocks They should have our deepest sympathy 

RECENT PROGRESS 

Having thus far spoken largely of past accomplishments I now 
emphasize the fields for assistance to children which he before us and 
which should intrigue both our imagination and our activities My spe- 
cial thought is for our children of today and tomorrow In the selection 
of this field for thought I have had in mind the time and effort which the 
members of our profession are giving to promote the welfare of the 
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cattunc generation of adults, the boys and girls of today, so that it need 
not be stated that well over 25 per cent of the young males and females 
of our nation have physical or mental handicaps which make them in- 
eligible for sen ices m the Armed Forces of our country 
On whom did the odium for such a state of affairs fall? Certainly 
by far the greater number arc the result of heredity or family neg- 
lect, however, our own medical records were none too satisfactory I 
am not referring to those children whom we sec in our private con- 
sultation rooms but more generally of those families able to provide 
medical care but who do not have the intuition to foresee the results 
of neglect of their own children and more especially of the under- 
privileged and handicapped children to whom the means of the best 
medical attention, care and schooling have not been made available. 

Clinical experience leaves no doubt but that the young infant of 
today is being given a good chance, not alone for survival but also 
for good physical and mental development. 

Due to the more recent impetus given to programs instituted for 
the care of the preniatttre infant, the most dependent group of infants, 
the progress made in meeting their requirements represents another 
advance. A few facts will illustrate the thought that has been given to 
them so that they may have better opportunities for physical and 
mental growth. 

According to reports received by the Children’s Bureau, twenty- 
one states, Hawaii and Alaska, have already made or have submitted 
plans for the care of premature infants as part of their maternal and 
child health programs under the Social Security Act In general, the 
programs developed by the states to deal with the problem contain 
three mam divisions, an educational program, the provision of field 
nursing services and the provision of equipment in the form of incu- 
bators. 


In addition to these educational efforts which are basic, some health 
departments have provided the services of public health nurses to 
assist practicing physicians to care for these infants m then- homes 
when necessary and more especially to teach members of the family 
the special methods necessary for them protection A few states have 
made provision for pediatric consultant services for rural districts 
In many ernes throughout the United States there have been devel- 
oped city-wide plans for the care of premature infants In some cines 
there is provided a twenty-four hour ambulance service for the con- 
veyance of infants to hospital stations when that is considered neces- 
sary Special stations for their care have been established and oxygen 
and other types of emergency therapy are available. Nursing service 
in the field and in the hospital are rendered by personnel with special 
training This is essential to any successful program. 

Mother’s milk stations, from which breast milk is supplied have 
been established in a number of cities. Visiting nurse service <kn be 
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of inestimable value in encouraging the mother to keep up her breast 
milk in the home so that the infant may be returned to its home at 
the earliest possible date Further instruction of the mother through 
early visits after the infant is brought to the station is also given and 
a visit preceding its return to the home These are not alone valuable 
to the mother but mean security for the infant when it is returned to 
the family 

In large cities, outpatient clinics are maintained for instruction of 
the mothers and the care and supervision of graduates from the sta- 
tion who do not have private physicians Many states and cities also 
provide a simple type of heated bed that can be loaned to the family 

There is still a great field open for the providing of further 
facilities 

The school age child had benefited by school health examinations, 
but the preschool child , on the whole, represents a much neglected 
group, both as to nutrition and physical development It is to this 
large group of runabouts that we as physicians must give our serious 
attention. 

CHILD HEALTH IN THE POSTWAR PERIOD 

More recently a special committee for consideration of child health 
m the postwar period has been formed The committee consists of 
three members of each of the following groups The American Acad- 
emy of Pediatrics, the American Pediatric Society, and the Medical 
Advisory Board of the Children’s Bureau They have outlined a course 
for procedure which is deserving of most serious consideration From 
this report I am quoting 

A CONSIDERATION OF CHILD HEALTH IN THE POSTWAR PERIOD 

It has been agreed that the Emergency Maternity and Infant Care Program 
shall end sl\ months after the war 
Objective 

To make available to all mothers and children in die U S.A all essential pre- 
ventive, diagnostic and curative medical services of high quality, which used in 
cooperation with the other services for children, will make this country an ideal 
place for childrenjto grow into responsible citizens 
Problems 

A large number of children do not receive preventive and curative care com- 
patible widi present day standards of good pediatric care because 
I The services are not available where they reside, 

II The parents are unable to pay for the services, 

III There is an unwillingness to use, or lack of knowledge of available facilities 
I The sen ices are not generally available where they reside because of lack of' 
Personnel 
Physicians 

As private practitioners among children in the United States 2536 pedi- 
atricians arc taking care of from 10 to 20 per cent of the child popula- 
tion in their communities, 96 4 per cent of these pediatricians are prac- 
ticing m communities of over 10,000 population The remaining 80 to 
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90 i*.r cent rcccu c prct enttt c and curaut c care of van >ng n«alit> from 
general practitioner-; and public health ogcncics. , . 

The need of increased holmes for better training m pediatrics in medical 
schools and hospitals, particularly m the post par period 
The need of more adequate training ol pediatricians in the field of men 

Theneed'to educate the general practitioner to gne better pediatric care 
The need to increase the nundicr of men entering the specialty ol pcili 
atnes 
Nurses 

Public Health Nunes 

There is a need for the education and training of a greater number ol 
public health nurses, cspcciallv those versed in the problems of child 


For even 5000 inhabitants in a community there should lie prov tded a 
public health nurse with on ideal ratio of one to ever} 2500 inhabitants 
The development of training centers for public health nurses especially 
is urgently needed for rural areas. 

Ftd/omc Nitrses 

There is need of nurses especially trained in the care of infants and 
children Particularly to be emphastred is the care of the premature 
and the new ly -bom infants 


Facilities 

Hospitals There is a need of 
More beds for infants and children in general hospitals 
Better facilities for the care of premature and newly bom infants 
The establishment of children s hospitals m association w ith general hos 
pitals or medical school units is to be encouraged 

There is need of proper correlation of housing education, recreation and 
nutrition with any program relating to child health 
Education 

The present impasse m the jurisdiction of school health between Boards of 
Education and Departments of Health needs careful consideration by 
proper authorities at local, state and federal lev-els, in order to establish 
a working bans between these bodies for an adequate school preventive 
and curative health program Attention needs to be given particularly to 
die improvement of school health services in rural communities, In many 
of which they are practically nonexistent. 

Administration of details of Childrens Health Services should be determined 
liv physicians, agencies and the people at the local level os children s health -care 
cannot be administered by remote control at the state or federal level 

The qualifications as to the admission to the Child Health Conferences should 
be determined at the local level 


THE ILLINOIS AND CHICAGO PROGRAMS 

Having considered advances in child protection m the early years 
of this century , and some fields for future development, let us con- 
sider some of the fields requiring the wholehearted support of the 
medical profession and which all of us encounter in our daily practice 
Among the many three are of such importance that they call for 
the most serious thought and assistance of the medical profession in 
ev ery state, county and city These arc (1) the underprivileged child 
(-) the handicapped child, and (3) the dependent and delinquent 
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children As concrete examples, I take the privilege of speaking of the 
cooperation on the part of the physicians of Illinois and Chicago in 
the enumerated fields In Illinois one-half of the total population of 
8,200,000 reside in Cook County and within this county in the City 
of Chicago there reside an overwhelming majority of the county’s 
population, 

I Public Aid in Illinois to the Underprivileged Child —In Illinois there 
are medical advisory committees representing the state, counties and 
cities, serving with the respective Boards for Public Welfare In Cook 
County and Chicago the same committee of six have served for twelve 
years For the state three members of our Chicago committee have 
served with three downstate members over the same period of time 
All appointments are made by the state, the county and the local med- 
ical societies 

Through the interlocking of these committees the activities in the 
individual counties and towns, and the state as a whole, have devel- 
oped a fairly uniform understanding of the medical needs of our in- 
digent population Through the willingness of the medical profession 
to be of assistance in handling the many difficult situations that have 
arisen in caring for the needs of so large a group of dependents, there 
has developed a fine feeling of mutual confidence between the officials 
responsible for public welfare and the medical profession 

Our state and local medical society committees have assumed the 
responsibility of disciplining their own members, when complaints are 
brought to them by the officials responsible for the program or by 
the recipients of assistance 

In 1939, during the period of greatest distress, under the Chicago 
Welfare Administration 253,510 were receivmg relief, of which 108,249 
were children under the age of 18 years In the month of April 1945 
these figures had dropped to a total of 28,364, of which 13,558 were 
children 

In October 1941 the program for the Aid to Dependent Children 
was initiated and m the month of April 1945, 20,070 children were 
enrolled in Chicago for payment either through Aid to Dependent 
Children or Mother’s Pension grants It is expected that this enroll- 
ment will in the future show a decided increase 

The principle of free choice of physicians, and so far as possible 
the selection of the hospital, is followed by the Chicago Welfare Ad- 
ministration and the Illinois Public Aid Commission 

The physician in every community should feel a responsibility for 
the proper function of such programs and take an active interest 
through his County’ - Medical Society m which largely rests the re- 
sponsibility for the functioning of these programs In Chicago more 
than 2500 doctors have volunteered for this assistance on a decreased 
fee basis 
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2 Services to Handicapped Children -For eight years as a member 
of the Aledical Advisory Board to the Division of Services for Crip- 
pled Children, vv hich in the past tv o years has been transferred from 
the Department of Public Welfare to the Unit crsity of Illinois, I hat c 
seen it broadened m its field of endeavor to include paralysis from 
cerebral and spinal causes, rheumatic fever with arthritis and cardnc 
complications, speech defects, and the mcntallv handicapped 
The Division is prepared to render all necessary services v here the 
child’s family is unable to provide them through its ovvn resources, 
and granted the child is suffering a condition which lends itself to 
treatment. A criterion of eligibility is that the child must be cducable. 
These services reach into every county and community m the state. 

The services of the Crippled Children's Division arc complete In 
short, every medical and related specialty necessary to the complete 
care and rehabilitation of the patient is employed 
Special attention is now being given to the dev elopment of educa- 
tional programs for cerebral palsied or spastic children. I feel that 
they present the most heart-appealing group of all children On June 
18, 1945, the State Senate m Illinois appropriated 420,000 dollars for 
the care and education of spastic crippled children. Why we have 
been so long in appreciating the needs and furnishing the necessary 
schooling and medical attention is difficult to answer 
Recently I spent a part of two days with Dr Earl Carlson at Pom- 
pano, Florida, where his winter school for spas tics is located, his sum- 
mer school is at East Hampden, New York He himself is a severe 
spastic who through his ovvn perseverance, notwithstanding his handi- 
CaP li £ \ ra j ' ated from Ya,c Umversitv School of Medicine. He has 
established schools complete m all details for mdmdualtzing the needs 
° thcse children so that they may become self-supporting and useful 


The handicapped, like other persons, have a right to an academic 
and cultural education, and not merely to one that is vocational m 
nature, though the latter should also be provided 
3 The Dependent and Delinquent Child -It is the resnonsibihtv end 
function of the Illinois Board of Public Welfare Coiioneni to m 
quire mto the equipment and management and policies of all 
tions and organizations coming under the suDervwinn and tm 
Hthe Department of Public Welfare and Z STp^t TpTbhc 

As a member of the Illinois Board of Public Welfare 
45,000 cared for m our state insnmr!i * i aver:1 S e Population, some 
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Among our state schools there are eight which are classified as chil- 
dren’s institutions— two care for the mentally ill and epileptic children, 
three house the delinquents committed by our juvenile court, one 
each for the deaf and blind, and the Soldiers and Sailors Children’s 
School for the care and education of veterans’ children The latter 
school, which has had an average enrollment of from 600 to 800, is 
of great interest to the members of the American Legion and the 
Veterans of Foreign Wars It is expected that this enrollment will in- 
crease as it is largely dependent upon war casualties 

In Illinois our Governor appoints an Advisory Board on Delin- 
quency Prevention The membership consists largely of county 
judges, state officials, interested lay citizens, and members of the pro- 
fessions My interest in this board has been stimulated by my con- 
tacts with Judge Frank H Bicek of the Juvenile Court of Cook 
County, a branch of the Circuit Court through which our delinquent 
boys and girls are committed In Chicago this court daily passes on 
an average of 120 cases but not all are cases of juvenile delinquency, 
in fact, a large percentage are dependents However, in 1944, 2052 
new petitions were filed in delinquency cases Of these, 1617 affected 
boys and 435 girls Fortunately, through the organized efforts of the 
Court and the Social Services, both professional and lay, less than 1 
per cent were held to the grand jury, the others remaining under 
observation or placement under the jurisdiction of the court 

When the judge decides that the best interests of the child and the 
community will be served they are sent to the Juvenile Detention 
Home where they are given a complete physical examination and, 
when indicated, a psychiatric study is made Unfortunately, in the 
past many dependent children were committed to state institutions, 
more especially from small downstate counties, because in the absence 
of proper housing facilities county judges had no alternative Today , 
foster homes offer a most desirable solution for dependent children 
and those guilty of minor offenses whose homes are unsuitable for 
their protection 

Today every county m Illinois is organized m an effort to prevent 
juvenile delinquency The urgency for such organization is only too 
evident in these days of broken homes and changes m the family life 
brought about, m part at least, by the conditions related to war 

OUR DEBT TO SOCIETY 

I have sketched some of the many civic activities having to do with 
the general welfare of the community which are open to the thought- 
ful physician Only too often do we fail to note the requirements of 
the child in its everyday hfe and allow ourselves to be more attracted 
by the more visionary problems 

It must be recognized that if the members of the medical profes- 
son m practice do not influence the line of thought m our com- 
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munines, both state and local got eminent will do it for us and feder- 
alization of practice wdl remote the strong incentives in our lues 
tvhich made possible the great contributions to medicine bt the mem- 
bers of our profession which have preceded our time 
It must be left to the inditidual physician to find the outlets for 
service most suitable to his talents and skills The fulfillment of the 
needs of his less fortunate neighbors will mark him as an outstanding 
member of his profession The counterpart of the services for chil- 
dren in Illinois arc to be found in every state, county and city in the 
United States 


THE FUTURE 


There is sail great progress to be made Through all changes in 
P/ 20306 which may come we must retain our ideals for freedom of 
thought and acnon We cannot afford to lost sight of the fact that 
the individual is the cornerstone of the nation We must not forget 
that panents are human beings and that the third gencradon of the 
great are often those who seek alms tomorrow , tliat in reading of the 
great feats and sacrifices of our armies those names among our heroes 
are of every nanonality and every stratum of society— quality is what 
C0 \J 1CS W t * 1C analysis. 

tanans* ^ ^° rC 0ur C0 " ea S ues are being acclaimed as great humani- 


All Americans want this country to be a place where children can 
.i’ 0 , et T an d grow in understanding of the part they arc to play 
'"the future of our American Nation” 




CLINICS ON OTHER SUBJECTS 


A 


NEW METHOD OF TREATMENT OF DUPUYTREN'S 
CONTRACTURE, A FORM OF FIBROSITIS 


Charles LeRot Stein oerg, M D , F.A CP * 

Barov M Dupuytren, 1 5 in 1831 described Ins careful dissection of 
the palmar fascia in an autopsied case of the disease which bears his 
name He recognized that the flexor tendons and their sheaths were 
unharmed but that the flexion contracture was caused b> the fibrosis 
of four fibrous slips originating from the inferior margin of the 
palmar fascia These slips bifurcate at the distal ends of the four 
lateral metacarpal bones and each branch of the bifurcated slip passes 
on to be attached to the side and not to the front of the phalanx 
The flexor tendons pass through the hiatus of the bifurcated slips The 
wnnlded state of the skm resulted from various fibrous filaments pass- 
ing from the fascia into the integument. Dupuytren described the 
successful treatment of this condition by the transverse section of 
these slips and of the fascia which furnish them He recognized trauma 
as the eaologic agent. 

He described the four larger arches which enclose the flexor ten- 
dons of the lateral four fingers, but failed to identify the four smaller 
arches located opposite the interspaces These smaller arches are known 
as the lumbneal canals and each encloses the vessels, nerves and a 
lumbncalis muscle The palmar fascia and its septa undergo fibrous 
hypertrophy m Dupuytren’s contracture 
Bunnell’ found that microscopic cross-section of the skin m Dupuy- 
tren’s contracture showed great thickening of the comified layer, thin- 
ning and flattening of the stratum mucosum and obliteration of the 
conum, which normally extends deep into the epidermis This is the 
picture of scleroderma which is constantly present m the palm in 
these cases. Nothing but dense cicatricial tissue which has squeezed 
out all the fat and deeper structures of the skin is found deeper 
Clumps of round cells are found scattered throughout the dense 
fibrous tiss ue. T hus tissue is more cellular and vascular in the early 
stages Persistent flexion contracture causes secondary contracture of 
the skin, nerves and joint capsule. 

The papers on the incidence of Dupuytren s contracture by Kana- 
vel, J S Davis,’ A. A. Davis’ and Mcyerding 7 suggest that Dupuy- 

Ne^MlT ,n " <n ’ C1UrBC ’ AnhnOC a,n!c - Rochester General Hospital, Rochester 
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tren’s contracture occurs in 1 to 2 per cent of the population The 
incidence increases in proportion to the age of the population It is 
encountered more frequently in the rheumatic group of patients It 
occurs frequently m the white collar workers as well as in heavy 
manual workers, and in those people suffering from coronary insuffi- 
ciency 

Previous communications 8 ’ 0 - 10 * 11 have described the value of the 
tocopherols in the treatment of primary fibrositis The group of known 
toe opherols (alpha, beta and gamma) occurs predominantly in plant 
materials The best natural source is wheat germ oil Varying amounts 
occur in other seed oils and nee germ oil Lettuce and alfalfa contain 


TABLE 1 — VITAMIN E BLOOD LEVEL IN PRIMARY FIBROSITIS 



Vitamin E, 


Vitamin E, 

Case s 

Mg /100 Cc 

Case 

Mg /100 Cc 

1 E R 

1 20 

13 D S 

0 95 

2MB 

1 10 

14 N H 

1 41 

3 S G 

0 80 

15 E I F 

1 88 

4 C S 

0 93 

16 G K. 

1 11 

5 C G 

1 42 

17 H T 

1 65 

6 R H 

0 83 

18 P R 

1 22 

7 J S 

0 84 

19 L B 

1 16 

8 A P 

1 49 

20 H C 

1 20 

9 M C 

1 35 

21 B H 

0 75 

10 G S 

1 11 

22 L C 

1 30 

11 C P 

1 28 

23 A W 

1 40 

12 A L 

1 09 

24 J R 

1 56 


considerable amounts, whereas fruits such as oranges and bananas con- 
tam small amounts Animal fats including fish oils contam very little 
vitamin E Somehow the animal uses up the vitamm E from plant life 
It is known that animal life is unable to synthesize the vitamin even 
when the starting matenals of the laboratory synthesis are fed to the 
animals 

The tocopherols are effective antioxidants The vitamm E activity 
is in inverse proportion to their antioxidant power Gamma tocoph- 
erol is the most powerful antioxidant but has the least vitamm E 
activity, beta tocopherol has the next antioxidant power, and alpha 
tocopherol has the least antioxidant power but the most vitamin E 
effectiveness 

Synthetic ff/-alpha tocopherol has the same biological efficacy as the 
naturally occurring tocopherol (2 to 3 mg correspond to one rat 
unit*) The beta and gamma isomers are only half as active as the 
alpha isomer (activity 5 mg ) The acetate, propionate and butyrate 
esters are more active than the free vitamin. The phosphoric acid 

* A rat unit is? the smallest amount of vitamin E vhich when given orallv dailj 
to resorption stcnic female rats for the enure period of gestation (twenty-one 
dit s) bnngs about in 50 per cent of the animals birth of at leasr one living young 
rat 
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ester is more soluble and is therefore more acute parcnterail) than 
the free vitamin. 

Vitamin E can be accurately determined m the blood plasma bj 
the method of Quaifc and Hams 15 They found the blood plasma 
let els of tocopherols to be between 0 9 and 1 6 mg per 100 cc. with 
in at erage of 1 2 mg m a small senes of healths human individuals. 


TABLE 2 — VITAMIN L LEVEL IN' SECONDARt F1BR0SITIS 


Case 

Vitamin F f 
Mg /100 Cc. 

l F V 

1 27 

2 B‘N 

0 92 

3 ElG 

1 16 

4 K.H. 

0 87 

S S it. 

0 60 

6 A. DIN 

1 40 

7 G K. 

0 78 

1.C.1C 

1 08 

9 M G 

1 19 

10 A. U 

0 99 

11 P LaP 

0 87 

12. CM 

0 34 

13 v a 

0 81 

14 h a 

1 11 

IS tv F 

1 41 


Diagnosis 

Rheumatic Fever 
Rheumatoid Arthntii 
Psychosomatic rheumatism 
Osteoarthritis 

Rheumatoid arthritis (low income level) 
Rheumatoid arthritis 
Chronic Gouty Arthritis 
Rheumatoid Arthntis 
Advanced osteoarthritis 
Rheumatoid arthritis 
Rheumatoid arthntis 
Gout 

Advanced osteoarthritis 
Rheumatoid arthritis 
Rheumatoid arthritis 


The at erage plasma vitamin E level in tst enty-four cases (Table 1 ) 
of pnmary fibrositis including six cases of Dupuytren’s contracture 
uas 1 21 mg per 100 cc. The lowest vitamin E let cl (Case B H ) 
was m a case of Dupuytren’s contracture complicated by early portal 
cirrhosis. The average plasma vitamin E level jn fifteen cases of sec- 
ondary fibrositis tvas 1 02 mg per 100 cc. (Table 2) One low vajue 
of 0 60 mg per 100 cc. was obtained in the case of S K. This tvas a 


TABLE 3 — VITAMIN E BLOOD LEVEL IN PORTAL CIRRHOSIS OF THE LIVER 


Case 

Vitamin E 

Mg /100 Cc. 

i — 

Vitamin A, { 

Units/ 100 Cc. ! 

Carotene, 

Microgmms/100 Cc 

B H 

G S 

1 0 75 

i 0 36 

53 ! 

91 j 

29 

45 


clinic patient whose diet was inadequate Two patients suffering from 
portal cirrhosis (Table 3) had low vitamin E blood levels 
Not only is the blood vitamin E level low m portal cirrhosis but 

PW.TTa fr0m f g “ tt0I " test,nal trart a poor as shown by 
nl A d0SC f °f ? 500 natural mixed tocopherols contain- 

° f a i pha toc °P herQl was given orallv at 6 a m. Blood 
let els tt ere taken at 9 t ai , 11 a.m Ipm 3pm 5pm and the next 
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TIME (HOURS) 

Fig 33 —Abnormal vitamin E absorption carve in a case of portal cirrhosis 
The initial blood vitamin E level was very low, 0 36 mg per 100 cc of blood, and 
rose only to a height of 0 76 mg after the ingestion of 1500 mg of tocopherols 
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Fig 34 —A normal peak curve in the absorption of vitamin E 
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morning at 9 am Figure 34 shows an absorption cunc in a normal 
control and Figure 35 shows flat curves obtained in three eases of 
primary fibrositis It ilia) be concluded that the \ itamin E blood level 
is normal and that the absorption of vitamin E is normal in primary 
fibrositis There must be something abnormal in the tissue utilization 
Similar conclusions regarding some states of vitamin deficiency have 
been reached by Spies and associates 5 ' and by Govicr 51 

This abnormal tissue metabolism in primary fibrositis is indicated 
bv crcatmuna Creatine studies ucrc done on fifteen cases of primary 
fibrositis. The Folra microcliemical method was employed This 
method utilizes the principle that creatine on boiling with picnc acid 



TIME (HOURS) 

Tig 33 —Flat vitamin Ccuaa ( A , B, C) m three cuej of primary fibroaltu. 


is transformed into creatinine. By determining the content of creatin- 
ine before and after this transformation, it is possible to calculate the 
amount of creatine originally present m the urine Ail patients were 
instructed to collect all the unne excreted from 8 am one day until 
8 am the follou mg day The follow-up studies of the effect of to- 
copherol therapy were done in thirteen of these fifteen cases (Tables 
mtttet t0 n ? te th3t the twenty-four hour urinary 
A lTrh^» a ’" creased ln aU cas® before therapy was started 
Ail th«e cas« mduded patients having so-called "muscular rheuma- 

of^„ J tt, ttm0Unt of creatinc m these cases varied from 264 to 

918 mg The creatine was increased above 300 mg in melve of these 
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cases Tocopherol therapy had a marked effect in reducing the urin- 
ary creatine excretion In two instances the creatine excretion dropped 


TABLE 4 — THE EEEECT OE TOCOPHEROL THERAPY ON CREATINE METABOLISM 
IN PRIMARY ITBROSITIS (MARKED EFFECT) 


Case 

24 Hr Urinary 
Creatine before 
Therapy, Mg 

Duration 

of 

Therapy 

24 Hr Unnary 
Creatine after 
Therapy, Mg 

Type of Treatment 

1 E S 

304 3 

2 weeks 

58 5 

Oral 

2 A A 

495 

1 week 

110 

200 mg alpha tocoph 





eroll M e\ ery other 





day 

3 P A 

715 

1 week 

95 

Oral 

4 A P 

728 

1 week 

876 

Oral and 200 mg al 



2 weeks 

822 

pha tocopherol I M 



3 weeks 

800 

every 5 days 



5 weeks 

640 




6 weeks 

588 


5 A DeV 

690 

2 weeks 

140 

Oral and 200 mg al- 





pha tocopherol I M 





every 5 days 

6 P T 

706 

5 days 

418 

Oral and 200 mg al- 



2 weeks 

594 

pha tocopherol I M 



3 weeks 

462 

every 5 days 



4 weeks 

453 




5 weeks 

460 




7 weeks 

196 




11 weeks 

90 


7 R B 

378 

1 week 

255 

200 mg alpha tocoph 



2 weeks 

216 

erol I M every 5 

8 A 0 

560 

1 week 

464 

Oral onlv 

9 A r 

918 

1 week 

522 5 

Oral ana one dose SUO 





mg alpha tocoph 





erol I M 


TABLE 5 — THE EFFECT OF TOCOPHEROL THERAPY ON CREATINE METABOLISM 
IN PRIMARY FIBROSITIS (MODERATE EFFECT) 


Case 

24 Hr Unnary 
Creatine before 
Therapy, Mg 

Duration 

of 

Therapy 

24 Hr Unnary 
Creatine after 
Therapy, Mg 

Type of Treatment 

1 C R 

332 

2 weeks 

260 

Oral 

2 G S 

306 

12 days 

240 

Oral and 200 mg al 
pha tocopherol I M 
every 5 days 

3 V McN 

270 

4 weeks 

175 

Oral 

4 C B 

264 

2 weeks 

185 

Oral and 200 mg al 
pha tocopherol I M 
every u eek 


from 715 to 95 mg and from 495 to 110 mg respectively after one 
seek of tocopherol therapy, and m another instance the creatine ex- 
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cienon dropped from 706 to 196 mg after seven peeks’ tocopherol 
therapy 


TABLE 6 — PRJMAR1 EIBROSITIS CASES WITH CREAT1NURIA (NO POIXOW UP 
ON CREATINE EXCRETION) 

24 Ur Urinary 
Creatine Excretion Mg 

1 it L 

2 0 McC 327 


Most textbooks state that little or no creatine is to be found in the 
healthy male adult The daily urinary creatine excretion varied from 
86 4 to 140 mg daily m a control group of ten normal individuals 
(Table 7) Taylor and Chew 15 found creatine in the urine of fifteen 


TABLE 7 — NORMAL CONTROLS 


Case 

24 Hr Urinary Creatine 
Excretion, Mg 

1 C. U. 

70 5 on one occasion 

2 A W 

117 5 six week* later 
103 

3 S E. 

97 

4 L.M 

140 

5 m n 

120 

6 N W 

117 5 on one occasion 

7 A. B 

97 2 two weeks later 
136 

8 A.H. 

90 

9 M W 

86 4 

10 M B 

90 


TABLE 8 — CREATINE EXCRETION IN PROGRESSIVE MUSCULAR DYSTROPHY 



24 Hr Unnary 

Duration 

24 Hr Urinary 


Case 

Creatine before 

of 

Creatine after 

Type of Treatment 


Therapy, Mg 

Therapy 

Therapy Mg 

1 C S 

504 

1 week 

2 weeks 

309 

302 

Oral plus 200 mg. *1 
pha tocopherol L M 
every third day 

2 C \V 

329 

None 



adult males in amounts varying between 0 and 196 mg per twenty- 
four hour period. Our method of creatine determination was also 
checked against a second group consisting of two cases of progressive 
muscular dystrophy in which the urinary creatine excretions were 504 
and 329 mg respectively (Table 8) 

Previous commumcaaons have described the effects of this therapy 
in fibrositu. One aracle 11 briefly reported the value of this therapy in 
Dupuynxen s contracture Seven more treated cases are reported here- 
with. One case, B H., complicated by an alcohobc history and an 
carlv portal cirrhosis, was a failure (Fig 36) Advanced fibrosias was 
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limited to one flexor tendon Typical scleroderma was present in the 
palm of both hands The blood vitamin A was 53 units, the carotene 

Fig 36 




Fig 37 A Fig 37 B 


Fig 36 — (B H ) Advanced Dupnytren’s contracture with questionable calcifica- 
tion over fourth flexor tendon 

Fig 37— (J R ) Successful treatment of Dupuytren’s contracture with vitamin E. 
A, Before treatment and B, after wo weeks’ treatment. 

29 micrograms and the vitamin E 0 75 mg per 100 cc The blood vita- 
nun E rose to 0 87 mg per 100 cc and the carotene to 55 micrograms 
ncr lOO cc after forty-two davs of therapy with 300 mg of vitamin E 
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daily No clinical improvement occurred The blood vitamin E was 
0 97 mg per 100 cc. and the carotene 48 micrograms per 100 cc after 


Fig- 38 — (H G) Successful treatment of Dunn ur. . 
nun E after sulcal failure. A, v,tI 

after vtumun E treatment Note <l^r^“nce „f’X J “ d , C ’ f ° Ur wcrf 
of treatment- ppcaran or scleroderma in lost two weel 

fifty-five days of vitamin E therapy The blond „ A , , 
vitamin F therapy In the cases "of H cSj^TSf 
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min E were given daily by mouth Figure 37, A, shows the Dupuy- 
tren contracture in the former case before treatment and Figure 37, 
B , the results of two weeks’ treatment, with complete cure In the 
case of H C , wo weeks of treatment were required to alleviate the 
contracture and four weeks to cure the “scleroderma ” Figure 38, A, 
illustrates the contracture in this case before treatment, B illustrates 
the case two weeks later and C shows disappearance of the wrinkled 
skin after four weeks’ treatment The blood vitamin E levels before 


TABLE 9 — VITAMIN E BLOOD PLASMA LEVEL IN DUPUYTREN’S CONTRACTURE 


Case 

Before 

Treatment 

1 Duration of Treatment 

j 

i 

After i 

Treatment i 

Dose 

1 L B 

1 16 

1 week 

2 8 

300 mg orally 

2 H C 

1 20 

3 weeks 

5 weeks 

No estimation, while under 
first 4 weeks’ treatment j 
After 2 weeks’ maintenance ' 
42 days 

1 89 

2 22 

1 32 

300 mg orally 

300 mg orally 

50 mg daily 

3 B H 

0 75 

0 87 

300 mg orally daily 

4 E F j 

5 J R 1 

1 83 

1 56 

55 days 

No follow up estimation 

No follow up estimation 

0 97 

300 mg orally daily 
300 mg orally daily 
300 mg orally daily 

1 


and during treatment are shown m Table 9 Cases C P , E I F , B H 
and J B were similarly treated and cured Case B H passed his Army 
physical examination and has been in the service eighteen months 


SUMMARY AND CONCLUSIONS 

1 Vitamin E is of value in the treatment of early and moderately 
advanced Dupuytren’s contracture No surgery is required in these 
cases Surgery is indicated in prolonged cases in which the contrac- 
ture has caused permanent changes This is particularly true if cal- 
cification has occurred Vitamin E should be used m conjunction noth 
surgery in such cases 

2 The optimum dosage is 300 mg of vitamin E daily given in 
divided doses of 100 mg three times daily until maximum improve- 
ment occurs and then a maintenance dose of 1 mg per kilogram of 
body weight 

3 The blood plasma vitamin E level is normal in primary fibrositis 
The plateau curve obtained in vitamin E absorption experiments and 
the creatmuna indicate abnormal tissue utilization of the vitamin 

4 Extensive liver disease such as is found m portal cirrhosis affects 
both the absorption and storage of vitamin E Vitamin E, being a fat- 
soluble vitamin, behaves similarly to vitamin A 

5 An inadequate diet may account for a low vitamin E level 
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6 No untoward effects hate been obtained from oral vitamin E 
given over a period of three to four rears in a maintenance dose of 
1 mg per kilo 
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SOME UNFORTUNATE PUBLIC HEALTH ASPECTS OF 
GONORRHEA CONTROL 


P S Peloote, M D * 


Thebe is in the country what is somewhat expansively called a 
“Campaign for the Control of Gonorrhea” which certainly is not con- 
trolling and, down w here the patient and the doctor mect-or should- 
it is not reall) much of a campaign— in most of our communities, large or 
smalL It lacks in imtiaav e, enthusiasm and the will to do a good job 
It stumbles, fumbles and lets a lot of easily overcome conditions cause 
it to hold up its hands and say, “What’s the use?” As a real program 
for the protection of the public health it is as full of needless holes as 
a coal sieve is full of useful ones. And, saddest of all, it is assuming 
for us a veritable superepidemic where now only an epidemic exists. 

Late in 1943 I wrote an article that appeared in the March, 1944 
issue of Venereal Disease Information entitled “Gonorrhea The Epid- 
emic We Face ” It created quite a lot of adverse criticism both in and out 
of the Armed Services There had at the time of w nting the article been 
no rise in the number of infections in the Armed Services In fact, 
they were boasting of the lowest rates in then histones, and justly so 
In January, 1944 there occurred rather a sharp rise in rates and, sad 
to say, they arc sail rising 

It required no great foresight to see w hat was bound to occur The 
country had been rather well-strewn with symptomlcss gonococcus 
earners of both sexes by our sulfathiazole fiasco Symptomlcss men 
were transmitting gonococci, apparently attenuated, to women who 
developed no symptoms to suggest that infection liad taken place 
They, m turn, were passing gonococci to men who did have symp- 
toms because the gonococci, through animal passage, had regained 
some of their former virulence. These individuals got sulfathiazole 
and at least 20 per cent of them became symptomlcss earners and 
infected more individuals and so on and so on It was all there for 
anyone to see who knew something about gonorrhea and the gono- 
coccus and cared to look. 


In the summer of 1944 the rano of gonorrhea to early syphilis in 
the Army of Continental United States stood from six or seven of the 
former to one of the latter It now (August I, 1945) stands at ten to 
one and it is soil nsmg 1 know of states wherein Service reports of 
cases to the health departments run anywhere from ten to thirty cases 
of gonorrhea to one of ■■ newly acquired syphilis There is an immense 
secaon of one state wherein, I am reliably informed, gonorrhea tops 

* A ?‘ ranc . Pfofmor of Urology School of Medicine, Uimcrnty of Pemrnl 
lanra Special Consultant, U S Public Health Service, Philadelphia. ' 
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early syphilis by fifty to one I know of but one city-county health 
unit in. the country where the reported rates of gonorrhea could match 
these proportions if the newly acquired syphilis were separated from 
all syphilis revealed 

I have been repeatedly informed that the highest infection rate in 
whites of the military personnel occurs among the fliers, with the 
paratroopers coming a close second I also have it from responsible 
sources that withm three weeks of the return of our soldiers from 
abroad their gonorrhea rates are three times as high as those of the 
fliers Unless we get very busy at finding and curing gonorrhea in 
our civil communities anyone safely can predict what is going to hap- 
pen now that our boys are returning by the millions 

General James McGee, former Surgeon General of the Army, said 
to me in February, 1942 that, “If the doctors in our civil communities 
would do a fraction of what the Army is doing to control gonorrhea 
we would have it hcked ” The General was correct except that he 
failed to say what fraction and, obviously, we picked one far too low 
to even start the licking The Services have done a phenomenal 30b, 
while we have courted that small fraction—or nothing They have re- 
ported to our health authorities the names or description, or both, of 
the women from whom their personnel acquired their infections In 
many places these women have been placed under treatment in such 
large percentages as to convince anyone of the enormous need for a 
far better type of epidemiology all along the line The secret to suc- 
cess lies in case-finding and cure but unless we of the profession take 
a more serious view of the matter and do, or allow others to do the 
contact-tracing, an enormous back-log of infection will always remain 
to keep the gonococcal pot boding merrily for years to come 

Numerous surveys have shown that, m different localities, anywhere 
from fifty to 100 per cent of the treated gonococcal infections are 
treated by practicing physicians Almost every state and local health 
department has tried to get them to report their cases Yet, I know of 
no state wherein the results have been of a cheering nature One only 
need look at the tabulations of reported cases of gonorrhea and syph- 
ilis appearing from time to time in Venereal Disease Information to 
see what it all amounts to In doing so he should remember that the 
syphilis columns include all types of syphilis, not just early cases 

Since April 1, 1942 it has been my privilege to talk before most of 
the county medical societies in thirty states as well as Puerto Rico 
and the Virgin Islands I have visited almost countless clinics and lab- 
oratories and have talked to over 11,000 medical students in 51 medical 
schools Also, I have talked to approximately 9000 graduate nurses 
and investigators Unless he is decidedly stupid one who has had such 
an experience should have a pretty good idea of what is and is not 
going on So, if mv remarks seem undulv critical, they cannot be 
called swivel-chair ideas They are neither exaggerated nor untruthful, 
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but the result of a rare opportunity of seeing how America handles 
this highly important problem— and it is not done \ cry well 
Considering that nc now haic the cure, it is obvious that the one 
great call is to find the hidden gonorrhea to treat. And if anyone 
thinks this cannot be done let him go to Memphis, Tennessee, where 
Dr Alonzo Brand is doing it. Not only is he doing it in the chmc 
group of patients but he has won 52 per cent of the physicians over 
to reporting and letting his staff do then contact tracing and refer 
the discoi ered cases to the physicians for treatment. 

Let us imagine that all of the doctors m the country followed the 
example of Dr Brand’s 52 per cent. Just what chance would there be 
of controlling gonorrhea 5 Certainly not very much under existing 
conditions At least half of the quiescent infections m the female 
would be missed by our laboratories even if all the material for study 
were properly collected— which it most assuredly is not 
Every bacteriologist in the country knows that in the female cul- 
tures are from two to three times as reliable as smears and, yet, at 
least 95 per cent of our communities do not have the culture facilities 
available So far as I know, and I think I would hav e heard of it if there 
were an exception, only one state in the Union, New Jersey, offers 
culture facilities to every physician in the state no matter where he 
may lrve. Started by Dr Daniel Bergsma and ably earned on by Dr 
Glenn S Usher and Mr Russell Stem, this program has met with the 
enthusiastic support of the medical profession In a recent paper by 
Usher and Stem* it is of distinct interest in this regard to see the fol- 
lowing 

Culture positive —smear negative 4gj pcr 

Culture positive— smear positive 37 y ‘ 

Culture negative— smear positive 14 < 


In other words, just about half of the infections would have esciped 
detection if smears alone had been employed, as is done in all but a 
pathetically small number of laboratories.’ We demand of them the 
best of studies for every disease but gonorrhea and continue to let 
them give us the poorest for that. This often is made doubly poor by 
the personal equation of the nucroscopist and the large percentage of 
smears from the cervical canal that are too thick to be seen through 
Added to this is a goodly percentage of vaginal and vulvar smears 
that are thrown aside as useless for study, as they should be 

« the country for the treatment of 
£ 7"" diseases and so far as syphilis is concerned, most of them 
and treatment job that is worthy of admira- 
r C ° m t t0 E ° norrhca , however, one can draw a definite 

line of demarcation between those in which cultures are emplov ed and 
those in which they arc not In the latter scant attention Tpaid to £ 

Venereal Disease Information 
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disease The differences are so obvious as to almost scream for culture 
facilities in all of them if any progress is to be made m finding the 
vast horde of infected individuals now roaming at will to further 
spread the disease 

It has been shown time after time that the most fertile source for 
finding gonorrhea is among patients being treated for syphilis and the 
reverse And, yet, hundreds of our chmcs make no real effort to look 
for it, except in those few patients who complam of symptoms This, 
despite the fact that it is the consensus of those who have studied 
many of the promiscuous young girls accused of having infected our 
military personnel, that about 90 per cent of those infected have had 
no symptoms nor do they have any mucosal blemishes to suggest that 
gonococci are present 

Most assuredly, the unwillingness or hesitancy of our laboratories 
to fill what is unquestionably their responsibility, is placing a wet 
blanket over the entire control program It discourages earnest work- 
ers in the field and kills initiative in those in high places 

I have lately returned (July 25) from a tour of a number of states 
in an effort to get them to start a state-wide culture service Fortified 
with graphs and data on what Dr Brand is doing in Memphis and Dr 
Usher in New Jersey, I tried to do as good a job of salesmanship as 
I could During the trip I listened to more puerile alibies and lt-can’t- 
be-done-heres than ever should have been uttered upon such an im- 
portant problem by so many otherwise intelligent men 

I have returned after a lapse of one or more months to state labora- 
tories and health departments where I had urged the need, only to 
find that nothing had been done about the matter or, at most, the 
bacteriologists were fiddling around covering ground experimentally 
that a little study of the literature would have shown how futile were 
the efforts And this in America where so many seemingly impossible 
things are done every day 

Perhaps if they knew that thousands of earnest public health nurses 
and investigators view their laboratories as places where coins must 
be flipped to see whether they would send a positive or negative re- 
port and that they, largely, would give odds on a bet that it would be 
negative on the woman who has infected one or more men, it might 
stimulate their pride a little and bring action Heaven knows we need 
it Our profession might learn something of profit from the wide- 
spread conviction of these same nurses and investigators to the effect 
that, so far as any great interest in epidemiology is concerned, we are 
almost a total loss 

If penicillin cured 100 per cent of the patients who get it would we 
reduce the incidence of gonococcal infections by that alone 5 As 
tlungs are today, the vast majority of those who need it will never 
get it We can only do the job by enormously elevating our degree of 
icion, looking for gonorrhea where it does not seem to be, insist- 
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mg that our laboratories give us their best instead of their v orst and 
making full and intelligent use of the facility if or when we get it. 
We must develop the “from whom to whom" attitude, as Stokes says, 
and consider the patient before us as the least important part of the 
disease picture. We have him, but it is our duty to get under treat- 
ment the source of his infection as well as those to whom he may have 
transmitted his disease. In no other way can we avoid the tragic con- 
sequences of what, otherwise, lies ahead 

Ample observation tells me that a change m attitude toward gonor- 
rhea among many of those who are supposed to guide the destinies of 
a control program in their states is very much needed Certainly here 
is a poor place for that defeatest frame of mind that was almost uni- 
versal before we had the sulfonamide drugs And, now that we have 
penicillin, it is even far less defensible. To sit idly by and say tliat 
this or that cannot be done tv hen it is being successfully done else- 
where, is to blind one’s self to his duty and his state’s possibilities 
These things can be done in every state, given the will to do, and they 
do not have to be done with a club A little study of what is wrong 
and how others have overcome similar conditions will fit any venereal 
disease officer to do likewise. The more kindly it is done the more 
successful and lasting it will be. One does not sell ideas and keep 
them sold by methods that arouse sales-resistance at the start. A re- 
alization that we arc dealing with kindly, gentle folks and not a lot 
of people determined to do the wrong dungs should help greadv all 
along the line. Hr who dn„ hr* rh.c a top to Menrohis and 

New Jersey * 
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because we lacked interest in the disease and the deep determination 
to do something real about the matter Sporadic attacks here and 
there will not greatly change the picture A concerted effort through- 
out the Nation which takes into consideration the great need for 
public enlightenment, an enlightenment which our profession is best 
fitted to give, will go far to vitalize the National program Nowhere 
m such a program should we or our laboratories be found wanting 
Let us not go into a long sleep as we did after World War I Today 
we have the cure sans the therapeutic drudgery of the past with all 
of its disappointments and failures Social taboos have just about disap 
peared and the field is open for an intelligent battle against this im- 
portant communicable disease that has been so sadly neglected m the 
past 
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Addison s disease, brant enlargement in 
Jan 130 

Adrenal cortex, endocrine tumors, sex 
precocity in, Jan , 202 
Albrights syndrome Jan * 128 206 
Mum abscess, prevention, Jon , 51 
Amytal In convulsions, Jan, 167, ISO 
Anemia, aplastic, Jan * 89 
hemolytic, Jan, 90 
chronic, Jan., 95 
of newborn, Jan, 91 
hypoplastic, chronic, Jan , 90 
iron deficiency Jan, 88 
Lederer’i, Jan* 91 
Mediterranean Jan 93 
physiologic, of newborn Jan., 87 
sickle cell, Jan* 95 
von Jakscbs, Jan * 89 
Anemias of childhood Jan * 87 
Anxieties fn children Jan * 160 161 
Aorta coarctation heart sounds in Jan , 

40 

Aplastic anemia Jan., 89 
Atelectasis due to screw in bronchus, 

Jan * 105 

Auscultation of heart in children Jan 

36 

Avertfn In status epfleptlcus Jan* 168 

Box ducts atresia congenital Jan , 77 
81 82 85 

Birth spots, blue, Jan * 22 
Breast, enlargement in pedlatnc prac 
tlce. Jan * 121 

Bromides in convulsions Jan * 169 
Bronchial obstruction in Infants and chil 
dren Jan* 105 

Bronchiectasis due to screw in bronchus, 

Jan 105 

Cak sickness in chil dren, Jan* 160 
Chicago area, growth of pediatrics In 
Jan* 3 

program for underprivileged and hand! 
capped children Jan* 215 
Child health in postwar period Jan* 214 
Children diseases, symposium on Jan* 1 
Chlorosis Jan 89 

Chorea In rheumatic fever Jan* 27, $2 
Sydenham s, Jan* 164 
Choriomeningitis, lymphocytic, Immune 
serum in Jan * 69 

Chorion epithelioma of ovary icx precoe 
Itv in, Jan. 200 
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Coarctation of aorta, heart soundj in 
Jan* 40 

Coma in acute infections of childhood, 
Jan , 174 

Convalescent serum in u hooping cough 
prophylaxis, Jon , 53 
treatment Jan, 55 
in virus diseases, prophylaxis and 
treatment, Jan* 61 

Convulsions in acute infections of child 
hood, Jan , 173 

in infancy and childhood Jan 163 
treatment Jan* 166, 179, 180 
Cryptorchidism, breast enlargement with 
Jan, 126 

Dermatitis exfoliativa neonatorum Jan 
18 

flea bite,” Jan* 20 
Dermatoses of new-born Jan 17 
Dilantin In convulsions, Jan* 169 
Ductus arteriosus, patent, heart sounds 
in Jan* 38 

Dupuytrens contracture, vitamin E (toe 
opherol) therapy, Jan* 221 

Edema, local areas, in newborn, Jan , 22 
| Rmhryoma teratoid, of ovary sex pre 
cocity in Jan 199 

Emphysema pulmonary obstructive, Jan* 
109 

Encephalitis, spring summer immune sc 
rum In Jan* 69 

Encephalomydftla, equine, immune serum 
in prophylaxis and treatment, Jan , 68 
Endocrine therapy-, breast enlargement 
due to Jan 130 

tumors, sex precocity in Jan 199 
Epilepsia minoris con tin us ns, Jan 166 
Epilepsy convulsions of Jan. 163 168 
Erythema toxic of newborn, Jan., 20 
Erythroblastosis fetalis, Jan 76 79 81 
83 91 

transfusion therapy, Jan 83 
Estrogens, use breast enlargement follow 
ing Jan , 131 

Fat necrosis, subcutaneous, traumatic, 
Jan 20 

Fean in children Jan 155 
Fever convulsions In Jan 16 4 
Fib ro ritls, vitamin E (tocopherol) ther 
apy Jan* 221 

Flat feet In chDdren Jan 147 
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“Flea-bite” dermatitis, Jan, 20 
Flosdorf agglutinogen test in whooping 
cough, Jan, S3 

Foramen ovale, open, heart sounds in, 
Jan, 39 

Foreign body m bronchus, Jan , 10S 

Gonorrhea, control measures, unfortunate 
pubhc health aspects, Jan, 233 
Gonadotropins, use, breast enlargement 
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FOREWORD 

The Medical Department of the Army, which celebrated its 170th 
anniversary m 1945, lias ever been in the forefront m both preventive 
and curative medicine. Its work m the global war winch has just been 
won has been outstanding In no other war, and in no other army in 
this war, hate there been more glonous medical achievements In no 
previous war has the death rate from disease among troops been lower 
than the death rate due to injury Moreover, in the war the deaths 
from battle wounds among men reaching hospitals have been reduced 
to a new low, approximately 3 per cent These accomplishments must, 
of necessity be shared with the general medical profession as there 
were only some 1000 medical officers in the Regular Army m 1940 
whereas at the peak there were some 45,000 physicians in Army 
service. 

There have been no widespread epidemics of disease in the Arms 
in World War II except the high incidence of malaria m the South 
and Southwest Pacific areas during the earlier months of action in those 
theaters But as a result of mosquito control, atabrme suppressive treat- 
ment and strict antimalana discipline dunng the later years of the war 
the situation was well m hand The advances m shock therapy and 
traumatic surgery have been phenomenal, the treatment of the vene- 
real diseases has progressed to the degree that the number of days lost 
to duty because of these infections has decreased remarkably The 
fatality rate from meningitis decreased almost to the vanishing point 
as a result of early recognition of the disease and prompt administra- 
tion of appropriate therapy 

The necessities of war promoted the supply and widespread use of 
penicillin and DDT, and streptomycin was discovered by Dr S A 
Waksman of Merck & Company These drugs may well revolutionize 
both curative and preventive medicine The evaluation of the sulfo- 
namides has progressed with the result that a better understanding of 
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their shortcomings and fuller utilization of their effective range ha\e 
been effected 

Although the Second Service Command, consisting of the States of 
New York, New Jersey and Delaware, is far removed from the zones 
of conflict, the five large general hospitals, one convalescent hospital, 
two regional hospitals, and many station hospitals have provided an 
immense amount of clinical material on a small part of which the 
papers published herein are based All of the topics discussed have ap- 
plication to the civilian practice of medicine The authors have all 
worked under the direct supervision of the undersigned and great 
credit is due them for their willingness and ability to compile the sev- 
eral articles presented, especially m view of the fact that this was an 
additional extracurricular “job” accomplished m spite of current 
understaffing of the hospitals and the extra pressure put upon them to 
render medical care to thousands of sick and wounded soldiers re- 
turned from overseas theaters of operation 

C M Walson, 

Brigadier General, USA 



TUBERCULOUS PLEURAL EFFUSION* 


Captain Daniel J Feldman and Lt Colonel Howard P Lewis 
Medical Coups A«mv Of the United States 


The so-called “idiopathic ’ pleural effusion, when it occurs in the 
> ounger age groups, has long been considered to be largely tuber- 
culous m ongin Pleural effusion is also recognized as an early sign ot 
malignant invasion of the pleura, as a complication of pneumonia, 
rheumatic fc\cr, renal disease, cardiac failure or mflammatorj disease 
below the diaphragm In these latter condioons the cause of the effu- 
sion is usually apparent, but it is in that group in which the effusion 
is the paramount disorder that tuberculosis is dominant Often the 
significance of spontaneous pleura! effusion is not gn en the serious 
consideration it deserves Figures vary as to the percentage of pleural 
effusions thac are tuberculous, but it is generally conceded that 80 
per cent or more of them have this etiology For this reason a pleural 
effusion cannot be dismissed lightly u hen the cause is not obvious, even 
though the effusion may be small and transient 
The frequent inabiht) to isolate the tubercle bacillus from pleural 
fluid and the common failure to find visible foci of tuberculosis in the 
lungs bv x-ray often lead the observer to believe that an effusion is not 
tuberculous or, if it is, that it holds minimal future significance for 
the patient Numerous studies have demonstrated, however, that tuber- 
cle bacilli frequently are not recovered from the fluid of tuberculous 
effusions For this reason a bactenologically sterile fluid stall carries 
the same import as one that is positive Active caseous tuberculosis can 
exist in the lung aod be directly responsible for the onset of effusion, 
md } et the fluid may remain sterile. These facts demonstrate the im- 
portance of following up these patients in the years after the occur- 
rence of their initial effusion. 

1 uberculous pleural effusion is generally thought to occur through 
a number of different mechanisms Extyapulmonary lesions with direct 
invasion of the pleura, such as tuberculosis of the spine with abscess 
of the mediastinum, or caseous tuberculosis of mediastinal lymph nodes 
arc not often responsible, but they should always be sought for An 
effusion rn.iv be the result of pleural tuberculosis or active tuberculosis 
of the lung m the subplcura) region. Direct invasion of the pleura 
from the lung can result from the liquefaction of an underlying tuber- 
culous focus which cither extends to and directly involves the pleura 
or ruptures through to the pleural space. 


from the Medical Service Rhoads General Hospital Unca, New York. 

ies ' udnln uters and the classification of the 
thro ?l cultures were performed b> Dr Cohn 
AlacLcod Professor of Bacteriology New York University College of Medicine. 
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Tubercle bacilli from an active focus in the outer portion of the lung 
may be carried to the pleura by the lymphatic flow, which in this 
region moves toward the pleura and the hilum They may also be 
transported to the pleura by hematogenous dissemination from a pul- 
monary or extrapulmonary lesion Hematogenous spread from a dis- 
tant area usually results in bilateral pleural effusion, although unilateral 
effusions often occur by this route The pleural exudate is the direct 
result of a tuberculosis of the pleura For this reason tubercle bacilli 
may be recovered from such fluids more consistently than from the 
types which follow 

Tuberculous foci in the immediate sub pleural area can provoke exu- 
dation by the phenomenon of “collateral edema” in the same manner 
that edema of subcutaneous tissue occurs over the region of a deep- 
seated infection In this instance the pleura reacts with an inflamma- 
tory exudate which ordinarily is sterile to all bacteriological study, 
since no local tuberculosis of the pleura exists Allergic sensitivity of 
the pleural membranes to the tuberculoprotein undoubtedly plays an 
important role in certain individuals who have become sensitized to it 
as a result of prior infection How much this phenomenon contributes 
to the reaction observed m the various modes of infection is, not en- 
tirely known, but there is little doubt of its influence and importance. 

Most tuberculous effusions are thought to be associated with the 
post-primary stage of the disease and, therefore, are important warn- 
ings of the presence of active tuberculosis in the lungs or in the extra- 
pulmonary tissues The focus responsible for the pleural reaction may 
he in the lung, m caseous mediastinal nodes or in regions remote from 
the thorax Extrapulmonary sources of infection, from whence spread 
can be accomplished by hematogenous or lymphatic routes, must 
always be looked for when pulmonary disease is not obviously ap- 
parent. Lesions in the lung wfuch provoke pleural effusion are usually 
exudative or caseous and are seldom productive Consequendy, the 
effusion has a grave significance as concerns the future prospect for 
active parenchymal disease 

We became interested in this subject when we observed the rela- 
tively high proportion of pleural effusions m troops who were returned 
to this country because of medical diseases of the chest If these cases 
were all tuberculous, the incidence of pleural tuberculosis in relation 
to the total number of tuberculous patients was inordinately high This 
finding caused us to wonder if some other cause might be responsible 
The severe pleural thickening and fibrosis, as well as the chronic nature 
of many of these cases, seemed to contradict previous experience 
Subsequent observation impressed us with the importance of this con- 
dition as a cause of prolonged disability and prompted us to investi- 
gate the cases that reached this hospital to determine whether they 
were tuberculous or whether other factors such as streptococcal dis- 
ease, virus infections of the lungs or simple pneumonias might be 
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responsible. The stud) was encouraged and thc protocol for Ae 
srfurme of invesugaaon was worked out by Col Hermann L. lllu 
gart, at that time the Consultant in Medicine for the Second Service 
Command 


METHODS OF STUDY 

In the investigation of these cases, the following selected proce- 
dures were earned out , , , , . 

1 Patients were given careful historical and physical appraisals witn 
searching, continuous clinical ohsen anon 

2 The sputum was examined for tubercle bacilli by smears, cultures 
and guinea pig inoculaoons 

3 The fasting gastnc content was examined for tubercle bacilli 

4 A thorough examination of all obtainable pleural fluid was made 
by the usual methods, including culture and guinea pig inoculation 

5 Serial x-ray examinations of the chest were given during the 
period of observation. 

6 There were weekly estimauons of the sedimentauon rate by the 
Wintrobc-Landsberg method Normal values for males are 2 to 9 mm 
m one hour and for females, 2 to 20 mm. m one hour 

7 Antistreptolysin titers were determined serially in a selected 
group 

8 The cold agglutinin titer in the blood was determined in a 
selected number of cases 

9 Throat cultures were taken to ascertain the possible correlation 
between the pathogens so obtained and the pleural patholog) 

10 Tuberculin tests were made on all patients 


CtlNICAt OBSERVATIONS 

Fifty-tune patients with pleural effusion, admitted to this hospital 
between November 1943 and July 1945, were included in the group 
The great majority of the patients had served in the European Thea- 
ter, but cases were received from the Pacific and the continental 
United States. Many of the patients arrived in the resolving stage of 
the disease with only residual pleural exudate or pleural thickening of 
variable intensity The results of pleural fluid studies, clinical findings 
and laboratory and x-ray examinations w r ete available in the overseas 
records accompanying almost all the patients. A considerable number 
of acute cases in troops stationed nearby were also available for study 
All the male patients were kept w one ward, whose personnel were 
specially trained in their duties The clinical observation, all of which 
w'as earned out b) the authors, was extremely minute and continuous. 

Fifty-six of the patients were males and three were females The 
ages vaned from 20 to 47 years, but only five of the enure group 
were over 30 years of age. In thirty-nine patients the effusion was 
nght-sided, m eighteen left-sided and in two bilateraL The presence 
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of fluid in the pleural space was ascertained by characteristic x-ray 
findings and thoracentesis in all patients No fluid could be obtained 
from two patients because they were seen late in the course of the 
disease, but the x-ray and physical findings were so characteristic that 
they were included in the series Twenty-one of the patients had 
pleural fluid present at the time of their hospitalization at Rhoads 
General Hospital 

Symptoms —The illness began in three rather characteristic ways 
For thirty-four of the patients the onset was insidious, with mild pro- 
dromal complaints For sixteen of the patients the onset was acute and 
followed a period of prodromal symptoms over various periods of 
time Nine of the patients had acute fulminating onsets with no sig- 
nificant prodromal symptoms 

The first group exhibited a slow, progressive onset with general 
malaise, chrome cough, easy fatigability, the subjective sensation of 
fever and weight loss After a period of time ranging from several 
weeks to months, dyspnea and pleuritic chest pam were generally 
noted, and eventually hospitalization resulted In the second group, 
the onset of symptoms was similar to that described above but instead 
of a slow progression of complaints, a sudden increase m the seventy 
of symptoms occurred accompanied by marked malaise, chilliness or 
chills, chest pam, cough, fever and considerable dyspnea In the last 
group the onset was abrupt and severe with chills, high fever, marked 
malaise or prostration, cough and chest pain. Dyspnea usually ensued 
after several days of illness The general appearance was that of a 
severe, acute, pulmonary infection 

Fever was noted m all cases The height varied roughly with the 
seventy, rising to as high as 105° F m the more acute types The 
febrile curve xvas irregular and variations of 3 0 to 4° within twenty- 
four hours were not uncommon The high fevers would gradually 
drop over a period of seven to ten days in most instances, but a low- 
grade fever, particularly m the afternoon, would persist for weeks or 
months After the temperature became normal, an afternoon rise was 
often observed if the patient became too active In the patients -whose 
onset was insidious, high fevers were not frequent, but a low-grade, 
irregular fever with a pronounced tendency toward afternoon eleva- 
tion was observed 

The general appearance of the patients at the tame of their admis- 
sion to a hospital varied Those m -whom the onset was sudden and 
severe, tvere acutely ill The clinical picture resembled an acute pneu- 
monia, and an early diagnosis of atypical or lobar pneumonia was often 
made Physical examination at that time frequently suggested consoli- 
dation in the involved side The effusions were very often minimal at 
this time and x-ray studies did not clearly demonstrate their presence 
Although in many instances it was recognized that pleural fluid prob- 
ably existed, there was uncertainty as to whether or not an under- 
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I) ing consolidation v'as present as the primary cause of the illness 
Penicillin and sulfonamide therapy was often instituted without bene- 
fit. Within a week of their admission most patients liad developed a 
characteristic massive pleural effusion Marked dyspnea was outstand- 
ing at this time. It was often necessary to remove fluid frequently in 
order to relieve respiratory embarrassment During the period of high 
fever and acute illness the fluid tended to reaccumulatc rapidly In a 
few of the acute cases transient, mild splenomegaly was found during 
the active stage One patient exhibited transient generalized lymphad- 
enopathy as vv ell 

In those patients w hose onsec w as insidious, the clinical features were 
far less striking The appearance was that of chronically ill patients 
Unequivocal signs of pleural effusion were usually presenc at the nmc 
of admission Dyspnea at rest and respiratory embarrassment were 
far less common than in the acute group, even when a large pleural 
effusion was pfesenc. This was undoubtedly due to the slow accumu- 
lation of the fluid which allowed adequate time for compensatory 
shifeing of the mediastinum and emphysema of the unaffected lung 
tissue ° 


Wirfi prolonged bed rest and supportive therapy the acute symp- 
toms disappeared and were replaced by complaints of easy fangabihtv, 
exertional dyspnea and failure to regain lost weight These symptoms 

^ U ' td th f ( f Cn ? d dur,n 8 " hlch a low-grade fever was 
present, and were definitely increased with any activity The last 
symptom to disappear was the easy fatigability, and this showed a 
great tendency to recur with any more than the mildest activity even 
thC 3CUt L phaSC had 'Hdcd Chest pain on deep brea^ 
penoh of umt 0r pCK1Sted for “ecssively Jong 


on the'opponte'nde ZZfonZZd « effuwon, 

patients ihem was x m ZudenZZf h,Z "" ab *’i bcd In both of 

mal infiltration. In icvcn cases rhr n ^ rgcmcnt 0,1 ^ ^ffffcsuvc purenchy 

clinical and x ny study had indicated cormjuZZZ °“ u”™' nde aftor 

its replacement by thickened nlcura. With th ab50rptIon °f exudate ond 
gencc of symptoms, and the enure n.Sure thtre '™ a resur- 

one pauent a massive ascites developed af'Z de f nbcd “h 0 ™ repeated itself In 
leaving a thickened pleura of c ®5 aon 113,3 ^PPeared 

tubercle bacilli on culture. In another DartrZZ'h 71 ’' “hf 30 ™ 11 " 1 Amd revealed 
and pointed just to the right of the sternum f mbp f? ora3 001(1 abscess appeared 
completely absorbed Evidence bv x Z! „f ft * r ^ 1 P Ieural effusion had been 
reared in this case as the effusion disZLilaZZ* 1 T dmnm3 widening np 
scess had the characteristics o7Zbercufm»Z A u lateiul “Plated from the ab- 
cv'turc Early follow-up, have to smear and 

ware due harped from the scrvfcc ata? ill™ j'i,'® T 0 ° f P 30000 who 
of pleural effusion. In bolhZZLn a n^deZZ bc>s P m,b “ Do '> bad recurrence, 
the pleura was present at the amt of diZaZ l “ZZ ° f rada33 ^kming of 
failed to reveal any signs of activity ^ bat a M>r2tor h’ and chnical studies 
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LABORATORY OBSERVATIONS 

Blood counts on the patients studied at this hospital were within 
normal limits Total and differential counts failed to reveal any con- 
stant variation, regardless of the phase of the illness Occasionally a 
slight or moderate leukocytosis, with a normal differential count, was 
present very early in the disease, but this was transitory and not cor- 
related with the clinical course Serial blood counts during the con- 
valescent phase of the illness were normal No information of the 
activity of the disease was obtained by blood count studies 
The sedimentation rate was significantly elevated in fifty-five pa- 
tients In three the rate was normal upon arrival at this hospital, and 
no record of the test having been performed previously was available 
Two patients had normal rates throughout One of these two patients 
had a recurrence of the effusion on the opposite side, the other had 
tubercle bacilli in the gastric content and subsequently developed a 
parenchymal infiltrate The most marked elevations m the sedimenta- 
tion rate were seen early in the disease, and the rise tended to persist 
in varying degrees for long periods of time, closely paralleling the 
clinical course regardless of its severity Frequently, abnormal sedi- 
mentation rates persisted after all symptoms had disappeared and the 
exudate had been completely absorbed This was most marked in 
those patients who exhibited persistent pleural thickening Upon re- 
sumption of mild activity, an elevation of the sedimentation rate often 
reappeared and warned of the recurrence of clinical symptoms A 
rising rate seemed to indicate an exacerbation of the activity of the 
disease 

Skin tests with purified protein derivative (PPD) injected mtra- 
cutaneously were performed in fifty-seven patients, fifty-six of whom 
showed positive reactions to either the 0 00002 mg or 0 005 mg dose. 
Two of the patients with positive reactions had negative reactions 
prior to the onset of their pleural effusion No clinical correlation was 
noted between the degree of sensitivity to purified protein derivative 
and the severity of the disease 

Throat cultures were made in thirty-six cases to determine the pos- 
sible relation between the organism so obtained and the primary dis- 
ease The organisms obtained varied considerably A great majority 
were green-producing streptococci, and m some cases hemolytic 
streptococci were recovered No significant correlation of these find- 
ings to the clinical condition was observed 
The titer of cold agglutinins was determined in twenty-three pa- 
tients Whenever possible blood specimens were obtained early in 
the onset of disease, and subsequent check examinations were made at 
intervals No significant increase m titer was noted either at the onset 
or during the course of the illness m any patient No important change 
in titer was seen m those cases in whom serial examinations were made 
Antistreptolysin titers of the blood were obtained m twenty-three 
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cases. Titers were determined m some of the pleural fluids and these 
were found to be essentially the same as those m the blood Serial 
determinations were done in those cases seen at the onset, in those in 
whom severe exacerbations had occurred and m patients in a rela- 
tively stable phase of the disease. No persistent elevations of the anti- 
streptolysin titer were found A few relatively high figures appeared 
m isolated specimens, but subsequent samples from the same patient 
showed normal levels after short intervals Such incidental high tallies, 
therefore, were not considered significant 

Pleural fluid studies were performed in fift\ -set cn cases The greater 
number of these fluids were ongmalK studied overseas prior to the 
return of the patient to the United States We examined the pleural 
fluid of twenty-one patients. In general the fluids were pale yellow to 
amber m color and were relatively clear or modcratclv hazi No 
markedly clouds , purulent or grossly bloody fluids w ere encountered 
Specific gravities were all over 1 015 The protein levels varied be- 
tween 1 5 and 6 mg per 100 cc . with albumin-globulin ratios similar 
to that in the blood The fluid m a number of cases showed a marked 


tendency toward spontaneous coagulation in the test tube shorth after 
it had been withdrawn This phenomenon generally appeared after 
the effusion had been present for several weeks or more, but in some 
instances it was observed within the first week. Large, srrmgv fibrin 
precipitates without complete coagulation were also seen usuallv 
presaging the complete coagulation of later samples Because of this 
difficulty, samples of pleural fluid for cvtological examination are now 
collected m a tube containing potassium oxalate. 

Cell counts of the pleural fluid varied considerably, the total counts 
ranging from 100 to 2000-3000 Differential study showed a great pre- 
ponderance of the lymphocyte senes, 80 to 100 per cent of the cells 
falling in this group In only six patients polymorphonuclear leuko- 
cytes made up 40 to 50 per cent or more of the total cell count in the 
pleural fluid initially, but later preponderant lymphocytosis appeared 
No relationship between the total or differential cel! counts and the 
presence of tubercle, bacilb m the fluid was noted 


Cultures and smears of the fluid for pvogemc organisms were nega- 
tive m all instances Smears of the centrifuged sediment failed to reveal 
tubercle bacilli m all cases Repeated culture of the centrifugate of 
large amounts of fluid on Petragnam’s medium and inoculation of the 
same into several guinea pigs was done whenever possible Where onh 
a small amount of fluid could be obtained, the entire amount was cul- 
tured and injected into guinea pigs. Cultures were observed for eight 
vv eeks before they w ere considered negative. Guinea pigs were tuber- 
culin tested pnor to their use and were sacrificed after at least eight 
weeks. Such procedures were carried out repeated m the same 
patient when multiple aspurations were done. Not mfrequentlv onlv 
one fluid specimen would be found positive bv one of these methods 
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out of several specimens from the same patient Of the twenty-one 
cases so studied five, or 23 per cent, were positive for tubercle bacilli 
In three patients the organism was isolated both by culture and m the 
guinea pig, in one by culture only and m another by guinea pig 
inoculation A personal communication received from a mihtary gen- 
eral laboratory in the European Theater of Operations, from an area 
where most of our patients had been evacuated, indicated that less 
than 25 per cent of the pleural fluids examined by guinea pig inocula- 
tion revealed the presence of tubercle bacilli 

Sputum examinations for tubercle bacilli were done on all of the 
patients Earlier in the investigation these were twenty-four hour con- 
centrates which were examined by direct smear The results were so 
uniformly negative that a more intensive search was made in the cases 
studied later In these the seventy-two hour pooled sputum was exam- 
ined by smear, culture and guinea pig inoculation One positive sputum 
was found m the entire group and this was positive by culture Gas- 
tric secretion secured from fasting stomachs was collected for three 
days and studied similarly Four patients were found to have tubercle 
bacilli in their gastric contents In the positive cases the organisms were 
found either by culture or in the guinea pigs In one of the four the 
smear was positive as well 

ROENTGENOLOGIC OBSERVATIONS 

Chest roentgenograms of each patient were taken serially through- 
out the period of observation Aside from the characteristic findings 
of pleural effusion, the changes preceding and following the acute phase 
were of the greatest interest A notable thickening of the pleural mem- 
branes xvas observed in nearly all cases in which the fluid had not been 
evacuated and was allowed to absorb When air had been introduced 
and the effusion was not subsequently removed, chrome localized 
areas of hydropneumothorax persisted, often for months The initial 
pleural thickening, often as much as 4 cm in thickness, had an appear- 
ance similar to that of a fibrinous coagulum Extraordinarily sloxv ab- 
sorption of these plaques took place and it is of interest to note that 
in many of these patients the sedimentation rate remained elevated 
during most of the time required for their organization Those pa- 
tients whose fluid, when aspirated, developed a coagulum or a firm 
clot exhibited a high incidence of what was apparently a sudden and 
spontaneous clotting of the xvhole fluid mass in the pleural space In 
several this solid mass extended from the topmost portion of the apex 
to the base and varied from 2 cm to as much as 4 cm in thickness 
Organization and absorption of these coagulums was exceedingly slow 
and almost always resulted in a fibrothorax In fifty-two of the cases 
studied there x\ as x-ray evidence of pleural thickening to a significant 
degree Complete, uncomplicated resolution occurred in only five of 
these patients during the period of our observation 



Fig 39 (Case I) — Illustrates massive coagulation of pleural effusion Three 
hundred cc. of fluid u ere secured after numerous thoracic punctures. The fluid 
removed coagulated spontaneously 



rig 40 (Case 1) —Chronic pleural change still remaining three months later 
Patient unuenvem acute febrile relapse one month prior No fluid obtainable at 
this time. 


253 


254 


DANIEL J FELDMAN, HOWARD P LEWIS 


The great majority of the films showed no evidence of parenchymal 
disease Seven of the patients exhibited exudative parenchymal lesions 
by x-ray which varied m size from about 0 5 cm to areas occupying 
about one-fifth of the involved lobe They varied from small, fioccu 
lent, ill-defined shadows to dense-appeanng, well-established paren 
chymal lesions No relationship was noted between the lung contain 
ing the parenchymal lesion and the side on which the pleural effusion 
developed In six of these cases the lesions were found m the upper 
third of the lung field, and in one the disease was basilar In four cases 
the parenchymal infiltrate was present for some time before the de- 



Fig 41 (Case II) — Parenchymal infiltrate, left second and third interspaces an 
tcnorly First noted three and one-half months after onset of left pleural effusion 
No clinical symptoms at this tame 

velopment of the effusion In one case it appeared during the existence 
of the effusion and in two was first noted after the effusion had been 
absorbed and the lung had been clear by x-ray for several months 
Only two of the patients studied had discernible calcified areas Tuber- 
cle bacilli were isolated in five of these patients from the sputum or 
gastric contents and m one from the pleural fluid 
The diagnosis of atypical pneumonia had been made in most of the 
patients in whom a significant parenchymal infiltration preceded the 
development of the effusion In many others the hazy density at the 
base, combined with the mild atelectatic changes m the adjacent lung 
and the common hilar swelling on the affected side were thought to 




Fig 42 (Case 111) ~Farl> left pleural effusion with associated infiltrates m up- 
per and lower portion* of left lung and accompanying left hilar enlargement A 
diagnosis of atypical pneumonia was made at this time. 





Fig 44 (Case III) —Relapse with high fever, hemoptysis and severe systemic 
manifestanons fifteen days later Note paramediastinal collection associated with 
a new right-sided effusion Tubercle bacilli cultured from gastric secrenon at 
this time Pleural fluid sterile 





Fig 44 (Cate IV) -Marked hilar swelling associated \wth pneumonitis, left 
lower chesc and cart) pleural effusion, right. Admission diagnosis, atypical P neu 
morua 



Fig 47 (Case IV) —One month later Right pleural effusion 
ill and febrile at this tune* Tubercle bacilli recovered from 
ture at this time. 
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be due to pneumonia The subsequent effusion was often believed to 
be a postpneumonic exudate In a number of patients the early clinical 
picture and roentgenologic findings were not incompatible with those 
seen in primary atypical pneumonia, and it is easy to understand why 
such a diagnosis would seem tenable 
Enlargement of the hilar lymph nodes was seen frequendy This 
enlargement was usually present in the early phases of the disease and 
was often transitory, persisting for a period of several weeks and then 
gradually disappearing In a small number of cases the hilar enlarge- 



Fig 48 (Case IV) —One month later Residual changes of right pleural effu 
sion Small amount of pleural fluid obtainable Gastric contents positive for 
tubercle bacilli by culture, and pleural fluid positive by guinea pig inoculation 
Between figures 47 and 48, 2400 cc of fluid removed Note persistence of lesions 
in left lung and hilum 

ment was marked and was accompanied by penhilar edema The latter 
finding was much more persistent and was seen principally in those 
patients m whom parenchymal lesions were found by x-ray In the 
films of those patients m whom parenchymal disease was noted prior 
to the development of fluid, the hilar component was striking and 
was greater on the side affected 

PLAN OF TREATMENT 

The treatment of these cases w as carried out according to the prin- 
ciples laid down by TB MED 71 of the Medical Department, United 



TUBERCULOUS PLEURAL EF FUSION ^ 

Sates Army In the acute cases a sufficient amount of fluid \t as with- 
drawn (300 cc.) for diagnosis at necessity mtenals The effusion Mas 
nor otherwise disturbed unless pressure effects required withdrawal 
of some of the exudate The effusion vans given the opportunity to 
absorb, but if after eighc ueeks it failed to exhibit an> significant 
tendency to do so, it was then evacuate d is completely as possible 
No air replacement was cmplovcd, but m a few instances a small 
amount of air was introduced in order to facilitate the study of the 
character of the underlying pulmonary tissue We lme been no 
pressed b> the fact that, even with this relatively short delay in the 
evacuation of the fluid, in man) instances chronic thickening of the 
pleural membranes or spontaneous coigularion of the -whole exudate 
rook place in rhit length of time. 


COMMENT 

The results of this stud) substantiate the opinion that pleural effu- 
sion which occurs m ) 0 unger persons, in whom no other readily de- 
terminable cause for it exists, can be considered tuberculous until clear 
proof to the contrary is found While it is true that only a small part 
of our total panencs were proved to have tuberculosis by recovers 
of the organism, nevertheless the marked similarity of all these cases 
has convinced us diac all were tuberculous The prolonged and in- 
timate observation which we were able to give each patient made it 
possible to eliminate man) uncertainties in diagnosis. 

Tuberculous pleural effusion is in every way as important i mani- 
festation of active tuberculous disease as risible tuberculosis of the 


lungs or other organs. It carries with it the same implications as to 
future spread and disability as docs active tuberculosis anywhere in 
the body Tuberculous pleural effusion demands the same care as 
active parenchymal disease, for active pulmonary tuberculosis may be 
the underlying cause of the effusion and may make its appearance at 
some future date after the effusion has resolved The incidence of 
frank pulmonar)- tuberculosis following pleural effusion is high, the 
figures of various authors tanging from 17 to 50 per cent The first 
five years, and particularly the first year, following the development 
of a pleural exudate are important in respect to the subsequent appear- 
ance of active tuberculosis. 


The manner of onset of this disease can justifiably grve nse to the 
belief that it is a condition resulting from pulmonary lesions other 
than tuberculosis The presence of an obvious inflammatory change 
in the lungs prior to the development of the effusion does not estab- 
lish a nontuberculous etrologj, as we have demonstrated In our pa- 
tients the determination of the antistrcptol) sin and the cold agglutinin 
Dtw and the negative bacter.ologica! studies for pvogemc organisms 
m the fluids would seem to chromate to a large extent any cau« other 
than tuberculosis. All our paaents who exhrbited a pulmonary mfil- 
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trace, either prior to or coincident with the effusion, had considerable 
enlargement of the hilar lymph nodes Hilar enlargement is not ordi- 
narily a feature of the various specific and nonspecific types of pneu- 
monitis, and this finding is a valuable one in suggesting a tuberculous 
etiology The hilar enlargements seen in this region have not appeared 
to be malignant 

The sedimentation rate was valuable in determining the activity of 
the disease It frequently suggested the presence of an active lesion 
in a patient who, by clinical appraisal, would be adjudged to have an 
inactive lesion This has always been useful in judging the patient’s 
response to physical activity In a number of patients a rise in the 
sedimentation rate was the first warning of reactivation of the process 
An increase in the sedimentation rate has been observed in patients 
who have been convalescent and completely free of symptoms for as 
long as two or three months 

Laboratory examination must be intensive and repeated if the maxi- 
mum number of positive results are to be obtained In our experience 
the examination of the three-day gastric specimens was the most satis- 
factory method for securing tubercle bacilli Direct smear examina- 
tion, culture on appropriate media and guinea pig inoculation should 
be performed on the pleural fluid, the pooled seventy-txvo hour sputum 
and the gastric secretions in all cases Reliance on any one test has 
been shoxvn to be unreliable 

The enormous thickening of the pleura seen in many of the patients 
has been unusual The fibrin content of a number of the fluids has 
been high Instances of spontaneous coagulation of the xvhole exudate 
xvith the formation of a solid, “jelled” mass extending from apex to 
base xvas most common when this phenomenon xvas observed Numer- 
ous patients also developed thick coatings of what xvere interpreted 
to be fibrinous deposits on the pleural surfaces These changes xvere 
by far most common m old cases in xvhich the fluid was not evacu- 
ated Fibrothorax with the subsequent development of diaphragmatic 
fixation and probable fibrosis of the underlying lung usually resulted 
This group, as gauged by the sedimentation rate and the clinical re- 
sponse, exhibited an abnormally long period of activity of the disease 

There is a considerable difference of opinion as to the proper treat- 
ment of a tuberculous pleural effusion There are those who advocate 
that onlv the fluid necessary for diagnosis be withdraxvn and that the 
patient be permitted to absorb the remainder Others believe that if 
absorption of the fluid does not occui xvithin a reasonable time, all 
fluid should be evacuated in order to prevent severe fibrosis of the 
pleura and consequent injury to the underiving lung Still another 
group holds the opinion that the fluid should be evacuated as soon as 
the acute fcbnle phase and the period of rapid reaccumulation has 
ended According to this group the fluid should be completely xvitli- 
diaxvn and repheed bv in equal or nearly equal x r olume of air in 
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order to maintain a pneumothorax and to splint the mediastinum 
Any reaccumulaaon of the fluid is removed i 

It is dear tliat am patient with an undcrh ing actne pulmonary 
tuberculosis, whose effusion is allowed to resoKc of its own accord, 
is exposed to the serious risk of adherence of the pleural surfaces, 
making the future emploiment of artificial pneumothorax impossible 
This leaves available to the patient on!) the formidable procedures of 
thoracoplasrv or extrapleural pneumolysis in case an adi nncing, un- 
controllable parenchymal lesion appears Failure to ctacuatc an effu- 
sion of any considerable size tends also to prolong inordinately the 
panent’s convalescence. 

It would seem advisable, in new of the foregoing, that after the 
febrile period has passed and reasonable stability in the effusion lias 
occurred, which is ordmanh a period of two to three weeks, the 
fluid should be e\ acuated complete!*, in succcssit e stages if ncccssan , 
depending upon the size of the effusion By this procedure the coagu- 
lation of large effusions can be presented and the marked fibrinous 
deposits on the pleural surface can be avoided Since the complete re- 
moval of fluid results in approximation of the pleural surfaces and 
thereby fosters their adherence, it would seem desirable that a pneu- 
mothorax of at least 200 to 300 cc be induced imtialh Adequate \-ra\ 
observation of the underlying lung mav then be made and, if neces- 
sary, collapse therapy mav be continued If proper aseptic technic is 
employed in all thoracic punctures, there is no reason ro anticipate 
complication bv secondary infection or undue changes from the in- 
troduction of air into the pleural space. 
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ACUTE disseminated miliary tuberculosis 

Colon u. Edward N Packard 
Medical Conrs, Armt or the Unwed States 

Acute disseminated miliary tuberculosis may dc\clop from the 
chronic forms of pulmonar> or extrapulmonar^ tuberculosis, or ic 
may erupt from some hidden and unsuspected tuberculous focus In 
the former cy pe the miliary spread may be a terminal event of chronic 
tuberculosis, in the latter type the symptoms arising from the dissemi- 
nated miliary disease are the first indications of tuberculous infection. 
If there has been a recognized tuberculous lesion in the body, the de- 
velopment of the symptoms and signs of miharv spread do not offer 
too great a diagnostic problem, but w hen a healthy young adnlt pre- 
sents the picture of an acute infectious process with nothing demon- 
strable to explain the cause of the illness, the true nature of the disease 
may be revealed only at the autopsy table. If the roentgenogram re- 
veals miliary disease of the lungs the diagnosis is sure but when x-ray 
evidence is lacking the diagnosis can be arrived at only by a process 
of exclusion and even then doubt often exists as to the true nature of 
the morbid condition. 


CASE REPORTS 

The clinical histones of tw o patients are here reported who exhibited 
manv of the signs and sy mptoms of ty phoid fever, but who died of mili- 
ary tuberculosis as shown at autopsy The roentgenograms of the lungs 
gave no inkling of miliary' disease and confirmatory laboratory tests for 
typhoid fever or any other disease were lacking, which gave rise to 
much discussion as to the cause of the infectious process A third case 
of the “typhoid type’ of miliary tuberculosis is added for comparison 
in which the diagnosis was never jn doubt because miliars disease was 
revealed by the roentgenograms of the lungs 

Case I^-This 22 year old Negro soldier with thirteen months of sen ice was 
admitted to the Staaoo Hospital Camp Shanks, New York cm March 5 19+1 
He had noted the first symptoms of illness about February IS 1944 At thtt time 
he contracted an upper respiratory infection and had noted some nonproductive 
cough for which he was treated at sick calL In addition he also complained of 
dimness. He continued to feel poorly and applied for hospitalization on March 
5 His temperature, on admission, was 102 F and physical examination at that 
mtic revealed no definite abnormality The admission diagnosis was nasopharyn 
gins The patients previous history and family history were not remarkable and 
are irrelevant, apparently , to the present illness. 

The patient continued to run a high fever and on March 9 sulfadiazine was 
started At that tune the paueot had no evidence of pneumonia. His blood count 
on March 6 one day after admission, was as follows 14.5 gm of hemoglobin. 

From Hilloran General Hospital Staten Island New York 
263 
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5200 white blood cells of which 65 per cent were polymorphonuclears, 34 per 
cent lymphocytes and 1 per cent monocytes The next blood count on March 11 
showed 7600 white blood cells, with 68 per cent polymorphonuclears and 30 
per cent lymphocytes The hemoglobin at this time was 14 5 gm On March 13 
the patient’s temperature was 104° F and he began to bleed from the nose. A 
nasal pack was introduced On March 15 after three days of oozing from the 
nose, the blood count showed a marked anemia, namely 1,890,000 red blood 
cells with 6 gm of hemoglobin and a white count of 9600 with a normal differ- 
ential Sulfadiazine medication had been discontinued on March 13 as soon as 
the patient had begun to bleed In addition to the epistaxis there were other 
evidences of a bleeding tendency Petechiae were noted on the hard palate and 
several purpuric spots appeared over the right upper arm The platelet counts, 
clotting and bleeding times, however, were normal A smear of the blood showed 
changes in the red blood cells consistent with a rather acute anemia, to wit, 
basophilic stippling, hypochromia and poilolocytosis Because of the pronounced 
f all in red blood cells and hemoglobin the patient was transfused on several 
occasions 

The patient’s temperature during the last few days of his stay at Camp Shanks 
Station Hospital ranged between 102° and 104° F with remissions below 102° F 
In addition to transfusions the patient received penicillin, 25,000 units intramus- 
cularly every three hours for five days prior to his transfer to Halloran Gen 
eral Hospital The chest \-rays revealed that the lung fields were clear but that 
there was a definite enlargement of the hilar nodes on both sides On March 20 
a palpable spleen was detected 

Upon admission to Halloran General Hospital die patient was acutely ill His 
temperature was 103° F but he presented few physical signs The findings on 
admission were as follows The neck was shghdy resistent but not defimtel) 
stiff The eyegrounds showed no abnormalities The spleen was palpable about 
one to two fingerbreaddis below the costal margm and seemed blunt and firm 
to die examining fingers There were numerous expiratory squeaks and wheezes 
in both lungs The blood count taken shordy after admission showed red blood 
cells 3,060,000 with 9 5 gm of hemoglobin, tv lute blood count 5000 with 91 per 
cent polymorphonuclears, 7 per cent lymphocytes and 2 per cent promyelocytes 
C A careful study of the blood smear gave the impression of an acute infecdon 
of nonspecific type The immaturity of the white blood cells was noted only m 
die form of prom> elocytes C, and no blast forms were seen There were, how - 
ever, moderate toxic changes in the polymorphonuclears Because of the slight 
stiffness of the neck a spinal tap was performed and tins yielded 10 cc of cleat 
colorless fluid which was not under increased pressure There were no cells in 
the spinal fluid and the Pandy test was negative The total protem was 59 2 mg 
per 100 cc 

The patient’s course in the hospital was characterized by a sustained fever 
ranging between 102° and 105° F wuth an occasional fall to 100° F At no time 
was he cyanotic except at die termination of his illness He had epistaxes at 
\ anous intervals, but at no time was the blood loss from this source severe. The 
red blood count was maintained at a level of about 3,000,000 with 9 gm of 
hemoglobin and the w hite blood count did not vary materially from those records 
at the Gamp Shanks Station Hospital An x-ray of the chest at this hospital 
showed the enlarged hilar and mediastinal nodes (Fig 49) Blood and unne cul- 
tures were negative Stool examinations rescaled occult blood on one occasion 
onh Cultures of the stools w ere negatis c for enteric pathogens The Widal 
tests w ere negatn c 

After sc\ eral davs in the hospital the patient manifested hallucinations and 
delirium, and these increased up to die time of death His fever remained high 
and the pulse rate a\ cragcd between 100 and 110 per minute. It was never di- 
crotic On March 31 the patient's condition took a marked change for the worse- 



ACUTE DISSEMINATED MILIAR1 TUHERCULOSIS 26p 

He boron to manifest generalized marchings and spasmodic contractions of the 
muscles. He became totally disoriented and confused and lapsed into pulmonary 
edema Emergency treatment of the pulmonary edema by means of scncsection 
application of tourniquets to the lower extremities, the administration of mor 
phmc and oxygen a willed only to prolong the patients life to the morning or 
Apnl 1 at which time he died t , „ , 

The medical officer in direct charge of the case listed the following diag 
noses os the the most probable 1 Acute disseminated tuberculosis, although 
there w ere no tubercles in the lung fields and the cy egrounds show cd no tubercles 
and the spinal fluid was normal 2 Typhoid fescr because of the sustained tern 
p emu re, palpable spleen and confused mental state. Ho bacteriological or sero- 
logical confirmation for this diagnosis was show n 3 Aleukemic leukemia. This 
diagnosis could not be supported beyond the findings of enlarged hilar nodes 



Fig 49 (Case I) —Showing enlarged hilar nodes. 


and a palpable spleen and the hemorrhagic tendencies. 4 Acute Hodgkins dis- 
considered but ruled out because of the lack of palpable superficial 

uam ; Iuaon miliary tuberculosa of lungs l.ter and 

nodaTW adCT i“ ° f th ' d "P amrab mediastinal and abdominal 
* cherry -“ I<:d nQt f u fe in the left lower lobe which was 
KM ^ h pulmonary 1 component of the pnmao complex. The path 
Sous^li the 0n f\° l * c d ™*«d lesions. M™ P ,c 

torffaT ~ 0f th ' f« « were L- 

JjhZ7 m 7t y ’ thC P 3Qent P^ented the picture of a "typhoid state’ - 
cachexia, delirium muscular twnchmgs and tremors, 'epistaxis high 
fercr and palpable spleen, but not the* classical slotf’puke^Tieuho 
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perua (although the white blood count ranged within normal limits 
of 5000 to 11,500) and none of the laboratory tests confirmed a diag- 
nosis of typhoid fever 

Case II — This 28 year old, white staff sergeant Math two years and ten months 
of service was admitted to Halloran General Hospital on January 12, 1945 as an 
evacuation patient from England The soldier svent on foreign service in July 
1942 and while overseas was ill on two occasions for short periods of nme, once 
with a streptococcus sore throat and once with a urethral discharge which lasted 
but one day In November, 1944 the patient became nervous and had crying 
spells and after hospitalization the diagnosis of psychoneurosis, anxiety state, was 
made and he was evacuated to the Zone of Interior on December 31, 1944 While 
on board the ship the patient refused to eat and after five or six days he de- 
veloped chills and fever, running a daily temperature of 102° to 103° F n but he 
had no cough, diarrhea, abdominal pain or rash 

During the three weeks he was at Halloran General Hospital he ran a /ever 
of 103° to 105° F with occasional dips below 101° F No localizing physical signs 
could be found except that on occasions transient rales were heard at both bases 
There were no abnormal neurological findings bqyond a rather marked tremor 
of the muscles of the face and extremities The spleen and hver were not 
palpable and the examinations of the fundi of the eyes were negative The hean 
sounds were normal and no murmurs were heard At no time were any petechiac, 
rose spots or other rashes noted During the terminal days of his illness the 
pauent had a slight icterus He complained of abdominal distress and cramplike 
pains and occasional diarrhea The abdomen was distended and tympamne 

A composite report of the Widal tests ran as follows 
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Several blood cultures were negative as were the stool and urine cultures 
There was a moderate secondary anemia The white blood counts ran from a 
low of 3000 to a high of 10,000, the majontv being around 5000 The differen 
nal showed a polymorphonuclear count of from 71 to 85 per cent, the rest of 
the cells being mostly lvmphocytes First and second strength PPD tuberculin 
tests were negative as v as also the brucellergm skin test The sedimentation rate 
was 38 mm Several x-rays of the chest gave no definite indication of pulmonary 
involvement The last portable x-ray taken on January 13 revealed very heavy 
truncal markings in the medial portions of both lower lobes (Fig 50) While 
there was no positive evidence of consolidation m either lung field, there was 
v erv questionable slight clouding of the medial portion of the right lower lobe. 
Lumbar puncture on tv o occasions shoved normal spinal fluid The eyegrounds 
were normal 

During the course of Ins hospital stay the patient received penicillin and sul 
fadiazinc as v ell as plasma and transfusion of whole blood and parenteral glucose 
and amigen intrav cnously The pauent conunued to have fever, delirium, marked 
generalized twitching of the muscles of the bodv and abdominal distention and 
toward the end he became comatose and died on February 3, 1945 
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The autopsy rescaled miliary tuberculosis of the lungs, spleen, peritoneum 
liver ladneys and adrenals The tubercles were necrotic. AI> cobactenum tuber 
culons tvas recovered from the tissues. The mesenteric lymph nodes Mere cn 
larged and caseous It tvas the pathologists opinion that the dissemination of the 
tuberculosis came from these glands 

Stmmiary —This patient exhibited nil the classical signs and s\mp- 
toms of typhoid feter with one or nto exceptions The pulse rate 
was high for typhoid fet er The blood counts at craged around 5000 
and in one or two instances went as high as 10,000 although there tvas 
a low of 3000 The Widal tests tterc cqunocnl Although the first 
dilutions showed an agglutinaaon, at one time of 4-(-, as the disease 
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50 (Case II) — Showing 



light clouding of lower right lung held 
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of the children of the family, two males and two females, arc living and well 
Their \-ravs are reported as negatne The patient’s paternal grandmother and 
two paternal aunts died of pulmonary tuberculosis They had no contact with 
the patient bevond the age of 2 

In regard to the present illness the patient’s field medical jacket states that 
he developed a headache assoented with nausea and vomiting two days pnor to 
admission to the overseas hospital which W'ould indicate the onset of symptoms 
on June 5, 1944 There were no chills, fever, chest pams or abdominal com- 
plaints and no symptoms referable to any system He was admitted to an aid 
station on June 7, 1944 with a temperature of 101° F, headache, nausea and 
vomiting The diagnosis was undetermined Further questioning of the patient 
at that time revealed that he had no recent weight loss He had had no cough 
or hemoptysis, but his appetite had been poor His fever remained high A 



Fig 51 (Case III) — Showing miliary disease of both lungs 

hetcroplule antibody test was reported negative Blood cultures were negative 
He was put on sulfadiazine for a short time without improvement The x-ra> 
revealed numerous small nodules throughout both lungs and an impression of 
miliary tuberculosis was recorded Two days later there was shown an increase 
of tins process The blood picture was not remarkable except that in the face of 
the sustained febrile course the white counts were as follows 5,600, 10,800, 
10,500, 14,200, 9,900 The urine examinations were negative There was no report 
of sputum examination on the clinical record accompanying the patient 

On his admission to Halloran, die patient’s temperature w r as 103° F-, pulse 
112, respiration 24 Blood pressure was 110/68 The patient was acutely ill and 
made small mov cments of arms and legs in a nerv ous manner He was in a senu 
stuporous condition a great deal of the time, although when aroused he answered 
questions mtclhgendy and prompdv Physical findings were largely confined to 
the respiratory system Here the examination revealed shght impairment front 
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and back and fine and coamc muwcal rales .cartered throogl.out both lungs 1*° 
reflexes were hyperactive and no pathological reflexes were present. The tp 

’^AiTd" from the' dStxro (Fig Jl) which rcicalcd widespread diffuse and 
very numerous miliary lesions of the lungs, all laboratory tests were normal ex 
cent for the sedimentation rate nhich was 31 mm Lumbar puncture was per- 
formed and the findings were normal On July 19, 1944 a tubercle was seen n 
the right fundus The patient continued on a downward course, the fever being 
maintained until hts death on July 21 1944 

The autopsy showed that the patient died of miliary tuberculosis of the 
lanes, spleen liver, ladncys, adrenals and dijToid The lungs shotted extensive 
caseation of the miliar} disease and on} caue} formations* Special stauu showed 
innumerable aad fast bacilli. The mediastinal Ivmph nodes tt ere moderate!} cn 
larged and not caseous, but mj cobactcnum tuberculosis was seen on direct smear 


Swmimy —Although this patient exhibited many of the signs and 
symptoms of ty phoid fei cr the fact that miliary disease of the lungs 
was discovered b\ v-rav early m the course of his illness established 
the diagnosis and the outcome \y as never in doubt. 


COMMENT 

The mildly positn c Widal tests and negative tuberculin reactions m 
Case 11 confused the issue The former did not prove that the patient 
had typhoid fever, the latter that he did not ha\c tuberculosis' The 
fact that as the disease progressed into the third and fourth \v echs the 
Widal test did not become more positn c especially in the higher dilu- 
tions made the diagnosis of ty phoid fever questionable The agglutina- 
tions exhibited may have been nonspecific in nature or due to prc\ ious 
inoculations against typhoid fever 

In the light of the autopsy findings the negative tuberculin tests 
were obvioush due to an inergy caused bv the overu helming tuber- 
culous infection 

Pathologically these three eases (one Negro, two white patients) 
belong to Rich and McCordoch s classification of acute caseating mili- 
ary tuberculosis The lesions were necrotic and contained my riads of 
tubercle bacilli. This ty pc is the opposite of the “hard’ tubercle type 
of miliary disease in u Inch necrosis appears late, if ever, and tubercle 
bacilli arc scarce in the lesions It seems logical to assume that the 
sources of the dissemination of the tubercle bacilli were the Ghon 
tubercle in Case I -a cascated mesenteric node m Case II and a medias- 
tinal node in Case III, but actual proof is lacking The bacilli were 
discharged in large numbers into the blood stream of a hypersensitive 
body thus producing caseating miliary lesions 
If one runs through the gamut of signs and symptoms of typhoid 
fever he finds that all three patients had much m common with tliat 
disease. The illness began with malaise and anorexia and later the 
patients had chills and high, prolonged fever, cpistnxis, bronchitis, mus- 
cle tu itching, headache, delirium and relatively low blood counts One 
patient had a dicrotic pulse, and an enlarged spleen Two had abdom- 
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inal distention and tympanites One had a weakly positive Widal in 
the lower dilutions None, however, had rose spots, or positive blood, 
urine or feces cultures for typhoid bacilli 
Possibly immediate antemortem roentgenograms of the lungs would 
have revealed miliary disease m Case I and II The final films in both 
instances were taken five days prior to death 

One is impressed with the fact that without positive evidence of 
miliary disease of the lungs the diagnosis of disseminated miliary tuber- 
culosis cannot always be made with certainty Negative evidence is, 
however, strongly supportive of the diagnosis— that is, an absence of 
any positive laboratory tests for an etiological agent to explain the 
illness The relatively low white blood count is also m favor of the 
diagnosis of acute disseminated miliary tuberculosis 
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TUBERCULOUS MENINGITIS WITH UNUSUAL 

features in young adults 


Captain Harry L Katz and Captain Harold A Abel 
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Tuberculous meningitis is principally a disease "^ddhood , 
Segal,- Blacklock and Griffin, 3 and Levinson,- 1 in a study of the*r on n 
cases as well as those collected from the literature, mdieatc_ tha 
appro rimateh 90 per cent of eases the disease occurs m the first ^dec- 
ade of life. iMenmgms accounts for death in about 65 per cent ot 
children u ho succumb to cuberculosis. How e\ er, the disease can nc\ 
be excluded on the basis of age, as it mat appear in all age groups 
In military service, under conditions of stress and situations peculiar 
to the strenuous activities of milttan life a recrudescence of activity 
of latent tuberculous foci with a progression to tuberculous meningitis 


is not an uncommon occurrence 

The frequency of tuberculous meningitis encountered in the mili- 
tary sen ice is second onlt to mcnmgococcic meningitis At Tilton 
General Hospital sly cases of tuberculous meningitis w ere studied in 
the past year A review of these cases indicates that tuberculous menin- 
gitis in adults is not always insidious hut may be acute m its onset and 
fulminating in its course. The symptomatology , the physical, neuro- 
logical and laboratory findings are \ arable and inconstant The dis- 
ease simulates and is frequently confused with encephalitis, Jackson- 
ian epilepsy, lymphocytic meningitis, poliomyelitis, Ivmphanc or myel- 
ogenous leukemia, and intracranial neoplasms 
Three cases of tuberculous meningitis are presented to illustrate die 
variability m its clinical and laboratory manifestations the diagnostic 
difficulties and the pathogenesis 


CASE I WIDELY DISSEMINATED LYMPBOHEMATOGENOUS DISEASE CLINICALLY 
SIMULATING LYMPHATIC LEUKEMIA TERMINATING IN 
TUBERCULOUS MENINGITIS 

A 27 year old Negro soldier wu admitted to an overseas genera] hospital 
on July 27, 1944 with the diagnosis of lymphatic leukemia The patient was ap- 
parently in good health until the middle of June, at which time he noticed a 
slowly developing painless enlargement of the lymph nodes in the right axillary 
and right epitrochlear region*. There was an associated dnll pam m the lower 
retrosternal area with radiation to both axillae and mild dyspnea Examination 
at that time revealed the presence of a generalized lympbadenopaihy The lymph 
nodes in the left postauncular aud m the left axillary regions were firm, marred 

Prom the Sermon on Communicable Diseases Tilton General Hospnal. Fort 
Dix, New Jersey 

Lt. Colonel S Wemtraub Chief of the Laboratorv Service, performed the 
postmortem exammatJons in tile cases presented 
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together, and not attached to die shin The inguinal and epitrochlear nodes were 
discrete Blood studies revealed red blood cells, 4,000,000, hemoglobin, 13 5 gm 
and white blood cells, 18,600 with 84 per cent lymphocytes and 2 to 3 per cent 
lymphoblasts 

On admission to Tilton General Hospital, August 29, 1944, the pancnt com 
plained of marked fatigability and weakness He appeared emaciated and chron 
ically ill He stated that the lymph nodes had increased in size since the onset 
of illness and had become painful, especially in the cervical and axillary regions 

Physical examination revealed petechial hemorrhages in the skin, conjuncnue 
and mucous membranes The gums were edematous, spongy and bled easih 
A large hemorrhagic area was present on the soft palate and the left tonsil Ex- 
amination of the heart showed the presence of a soft systolic murmur of low 
intensity The lungs were normal to percussion and auscultation A tender mass 
of matted lymph nodes was present in the left submandibular, left cervical, and 
left axillary regions, part of a generabzed lymphadenopathv The brer and 
spleen were palpable one and three fingerbreadths below the costal margins re 
specavely Chest \-ray showed normal parenchymal and cardiac structures The 
laboratory findings on admission were blood smears, negative for malanal para- 
sites, Kahn test, negative, blood cultures, ncgirn e for aerobic and anaerobic or 


TABLE 1 —HEMATOLOGICAL FINDINGS IN CASE I 


Date 

Red Blood 
Cells 
(X 1000) 

Hemoglobin, 
Per Cent 

White Blood 
Cells 

Polymor- 
phonuclears, 
Per Cent 

Lympho- 

cytes, 

Per Cent 

August 30 

2,040 

55 

43,000 

3 

97 

September 9 

0,940 

20 

80,000 

1 

99 

September 21 

0,900 

20 

12,400 

4 

96 

October 20 

2,150 

50 

9,500 

10 

90 

November 19 

3,430 

70 

4 700 

15 

85 

December 2 

4,060 

76 

2,800 

74 

11 

December 12 

4,400 

78 

3,650 

52 

46 


garusms, red blood cells, 2,000,000 with a moderate degree of amsocytosis, macro- 
cytosis, and hypochromasia, hemoglobin, 55 per cent, and white blood cells, 
43,000 with 97 per cent lymphocytes 

The patient’s course in the hospital was characterized by septic temperature 
with elevation to 103°-104° F The red blood cell count decreased rapidlv to 
levels below 1,000,000 He had persistent epistaxis, bleeding from gums and mucosal 
surfaces He was transfused on six occasions in amounts varying from 500 to 
1000 cc of citrated blood Treatment with parenteral penicillin solution to a 
total dosage of 800,000 units was instituted in the hope of controlling infecnon 
However, this was without therapeutic benefit In mid-October die panents 
blood picture began to show spontaneous improvement Although blood trans 
fusions were discontinued, the red blood cell count increased to 4,200,000 and the 
white blood cells decreased to 3550 with 11 per cent lymphocytes The white cell 
count varied from 3000 to 5000 during the latter part of his illness This spon- 
taneous hematological improxement was considered unusual in the face of a pro- 
gressive dechne in his general condition as manifested by progressne emaaanon 
and persistent septic temperature Coincident with the improvement in the blood 
picture, the spleen and lymph nodes regressed somewhat m size, and spontaneous 
nasal and mucous membrane bleeding ceased Table 1 shows the hematological 
changes during the course of the patient's illness 
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On October 13 the patient deAlopcd signs of a right pleural effusion and * 
On October is “ rescaled a moderate homogeneous density 

cardiac sdhouette suggest,!, of a 
nght pic nod and pcncardial effusion On December 18 a thoracentesis was per 
Formed and 200 cc. of dear, straw -colored fluid tvas aspirated, showing a specific 
“ of J^O a cell count of J00 wad, 90 per cenr lymphocytes, and protein 

COI T^c patient s ^condition progressed) declined and on January 12, 194dhc 
had a generalized dome convulsion followed b> the development of evanescent 
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rig 52 — llvremal and sagittal section of spleen There is a diffuse involvement of 
the parenchyma wath miliary and nodular caseous foci of varying size. 

nuchal rigidity His mental faculties progressively became impaired wath gradual 
loss of consciousness Auricular fibnllanon and pulmonary edema ensued and 
the patient cipired on January 26, seven months after the onset of his illness 
Postmokttm HxtMiwnoH — The essential findings were as follows The per 
itoncai cant) contained about 300 cc. of cloudy ydlowtsh fluid The omentum 
was studded wath numerous caseous tubcrdcs of var>ing size. The nght pleural 
cant) was obliterated and the left pleural space contained 200 cc. of clear 
>cllowish fluid The pcncardial surface, particularly in the region of the left 
ventnde, was colored by a fine fibrinous ctudatc. The Incr spleen and diapli 
ragm were studded with miliary tubercles 1 to 2 run, in diameter and numerous 


TUUE11CUL0US MCNINCniS 

Oa October 13 the patient developed signs of a right pleural effusion and a 
pericardial fnction rub Chest x ra> revealed a moderate homogeneous derua y 
over the nght chest and a widening of tho cardiac silhouette suggestive of a 
right pleura 6 ! and pericardial effusion On December 18 a thoracentesis ww per 
funned and 200 cc of clear, straw-colored fluid was aspirated, showing a specific 
gravitj of IdTO a cell count of 500 with 90 per cent ljmphocytcs, and protein 
content of 6.4 mg per 100 cc . 1G , C 

The patients condition progressively declined and on January 12, 
had a generalized dome convulsion followed b> ihc development of cvancsccn 
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Tig 52 — Cxtcmal and sagittal section of spleen There is a diffuse involvement of 
the parench> ma with miliary and nodular caseous foci of varying size. 

nuchal rigidity His mental faculties progressively became impaired with gradual 
loss of consciousness. Auricular fibrillation and pulmonary edema ensued and 
ihc patient expired on January 26 seven months after the onset of his illness 
Postmortem Examination —The essential findings were as follows The per 
itoncal cavity coniamcd about 300 cc. of doudy yellowish fluid The omentum 
was studded with numerous caseous tubercles of varying sac The nght pleura 1 
, 2? tC ^ an ^ t ^° ^fc Pfeurd space contained 200 cc. of clear 
yellowish fluid The pericardial surface, particularly in tho region of the left 
vciitncc was covered by a fine fibrinous exudate The liver spleen and diaph 
ragm were studded with miliary tubercles 1 to 2 mm m diameter and numerous 
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together, and not attached to die slan The inguinal and epitrochlcar nodes were 
discrete Blood studies revealed red blood cells, 4,000,000, hemoglobin, 13 5 gm, 
and white blood cells, 18,600 with 84 per cent lymphocs res and 2 to 3 per cent 
lymphoblasts 

On admission to Tilton General Hospital, August 29, 1944, the pattern com 
plained of marked fatigability and w eakness He appeared emaciated and cliron 
ically ill He stated that the lymph nodes had increased m size since the onset 
of illness and had become painful, especially in the cervical and axillary regions 

Physical examination revealed petechial hemorrhages in the slan, conjuncnrae 
and mucous membranes The gums were edematous, spongy and bled casih 
A large hemorrhagic area was present on the soft palate and the left tonsil Ex- 
amination of the heart showed the presence of a soft systolic murmur of low 
intensity The lungs were normal to percussion and auscultation A tender mass 
of matted lvmph nodes was present m the left submandibular, left cervical, and 
left axillary regions, part of a generalized lymphadenopathv The liver and 
spleen were palpable one and three fingerbreadths below the costal margins re- 
spectively Chest \-ray showed normal parenchymal and cardiac structures The 
laboratory findings on admission were blood smears, negative for malarial para- 
sites, Kahn test, negative, blood cultures, negatit e for aerobic and anaerobic or 


TABLE 1 —HEMATOLOGICAL FINDINGS IN CASE I 


Date 

Red Blood 
Cells 
(X 1000) 

Hemoglobin, 
Per Cent 

White Blood 
Cells 

Polymor- 
phonuclcars, 
Per Cent 

Lyonpho- 

cytes, 

Per Cent 

August 30 

2,040 

55 

43,000 

3 

97 

September 9 

0,940 

20 

80,000 

1 

99 

September 21 

0,900 

20 

12,400 

4 

96 

October 20 

2,150 

50 

9,500 

10 

90 

November 19 

3,430 

70 

4 700 

15 

85 

December 2 

4,060 

76 

2,800 

74 

11 

December 12 

4,400 

78 

3,650 

52 

46 


gamsms, red blood cells, 2,000,000 with a moderate degree of amsocytosis, macro 
cytosis, and hy pochromasia, hemoglobin, 55 per cent, and white blood cells, 
43,000 with 97 per cent lymphocytes 

The patient’s course in the hospital w’as characterized by r septic temperature 
with elevation to 103°-104° F The red blood cell count decreased rapidh to 
levels below 1,000,000 He had persistent epistaxis, bleeding from gums and mucosal 
surfaces He was transfused on six occasions in amounts varving from 500 to 
1000 cc of citrated blood Treatment with parenteral penicillin solution to a 
total dosage of 800,000 units was instituted m the hope of controlling infection 
However, this was without therapeutic benefit In mid-October the patients 
blood picture began to show spontaneous improvement. Although blood trans- 
fusions w ere discontinued, the red blood cell count increased to 4,2 00,000 and the 
white blood cells decreased to 3550 wath 11 per cent lymphocytes The white cell 
count taricd from 3000 to 5000 during the latter part of his illness This spon- 
taneous hematological improt ement w as considered unusual in the face of a pro- 
gressne decline in his general condition as manifested bv progressuc emaciation 
and persistent septic temperature Coincident wadi the improvement in the blood 
picture, the spleen and lvmph nodes regressed somcv hat m size and spontaneous 
nasal and mucous membrane bleeding ceased Tabic 1 shows the hematological 
changes during the course of the patient’s illness 








TUBERCULOUS MENINGITIS 


273 


On October 13 the patient developed signs of a right pleural effusion and a 
pcncardial faction rub Chest x raj revealed a moderate homogeneous densitj 
over the right chest and a widening of the cardiac silhouette suggestive of a 
right pleural and pericardial effusion On December 18 a thoracentesis was per 
formed and '’00 cc of clear straw-colored fluid was aspirated, showing a specific 
grant) of 1.020 a cell count of 500 with 90 per cent lymphocytes, and protein 
content of 6.4 mg per 100 cc 

The panents condition progressively declined nnd on January 12, 1945, he 
had a generalized clonic convulsion followed bv the development of evanescent 
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nodules with caseous centers The cut surfaces of the spleen, liver, kidneys and 
diaphragm showed a diffuse involvement of the entire parenchyma with caseous 
nodules of varying size and anatomic age (Figs 52 and 53) The tracheobronchial, 
panpancreatic and omental lvmph nodes revealed a diffuse caseous nodular m- 
\ oh ement The center of many of these nodules contained necrotic, yellowish, 
cheesy material The seventy of involvement was most marked m the tracheo 
bronchial lymph nodes The brain showed a flattening of the external surface 
and a dilatation of the pial vessels The base of the brain including the cerebral 
peduncles, rhe pons, the circle of Willis, the optic chiasm, the superior surface 



I lg 3’ —Sagittal section of h\er There is a diffuse lm oh ement of the paren 
chyma with nuliarv and nodular caseous foci Many of the larger foci haic 
necrotic centers 

of the cerebellum and the pituitary was cox crcd by r soft, y'cllowTsh nccronc 
exudate Miliars tubercles of recent ongm were scattered through the super 
hcial surface of the base of the brain 

examination of the lungs repealed the presence of small encapsulated caseous 
and calcified foci in the left low cr lobe Miliarv foci -were scattered through 
all the lobes of the lung The bone marrow of the sternum ribs and femur ap- 
peared In pcrplastic 

Final anatomic diagnosis 1 Tuberculous meningitis 2 Tuberculous caseous 
h mphadcmtis of the paratrachcal, tracheobronclual, peribronchial, parapancrcatic 
mcxcntcnc niexocohc, omental and parax crtcbral lvmph nodes 3 Nodular ca- 
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«otis tuberculosis of liver spleen, kidneys and diaphragm 4 Encapsulated caseous 
tuberculous foa all lobes of lung S Miliars tuberculous foci of liscr spleen 
kidneys, lung diaphragm and brain 6 Encapsulated calcified primary complex 
in left lower lobe. 7 Tuberculous fibrinous peritonitis 8 Tuberculous fibrinous 
pencardins. 0 Tulierculoue fibrinous plcunne left and loculated hjdrothoras 
nght 

Comment.— This case \\ ith \s idclv disseminated )\ mpliohematogcn 
| IU !.i'i^ CrCU ' 0SlS ternilnatm ff m tuberculous meningitis chmcalh stmu 
lated lymphatic lcukemii The question arose whether the patient was 
a victim of two distinct diseases, i c lj mphatic leukcmn and dissemi 
natca tuberculosis, or whether the Icukcmtc blood picture was the 
result of a tuberculous infection affecting the lvmphohemopoictic svs 
tem. On autopss leukemic infiltrations w ere not c\ ident in an\ of the 
organs The blood dyscrasias was therefore characterized by a Hm 
p loctTrc leukemoid reaction in response to the w ideh disseminated 
tu iercu ous infection This is further substantiated In the rc\ crsal of 
c cmatologrcal findings to essentially normal levels during the last 
1 ' ^ ce s . ™ c he patient's life The generalized In pcrplasia of the 
? | n0< 03 assQclatec l " uh a toxic depression of the bone nnrrow 
-p, e m 3 rcactl ' c absolute and rclaut c lymphocytosis 
comnnn^fc' r P rcscnts e ' idencc of progression of the lymph node 
nnnnrir „ C lc P^man complex with anatomic healing of the 
Nee J Puhnonarj focus This reaction is usually seen in \oung 
or reinfects rca ? non “ not the usual one seen m the pnman 
that the nnlmr, t5,pe tuberculosis differs from the primary in 
the hilar Ivirmb" 31 ^ com P oncnt >s not concomitantly invoiced \t ith 
in that the component. It differs from the reinfection ft pe 

ular dissemiruui ln ' do not show such extensire caseous nod- 

K 2S£Z£££'* h nod “ ™ ™ thc »» p«*«- 

fOTlTNEUMONIC PLEu'nl? 1 cL WITH iNITIAL SYMPTOMS SUGGESTIVE OF 
ji M ,„ EFFUSION THE MENINGEAL SYMPTOMS 
A 24 mr old S,MUW ™ S JACKSONIAN EPILEPSY 
8 1945 li a tratufer'f^F^J'’” 5 Emitted to Tilton Genera] Hospital on April 
postpnniiDOluc serofibnnom , over * Cis medical installation with a diagnosis of 
health until the begmmnc- of ? f , CUn ^ t ^ orax - He was apparently in good 
ate cough, muscular aches. 1^5 at which twit he developed a moder 

pah> The diagnosis of hrrmr 4 uJ? 0n c ^ lnci * feverish feeling and left chest 
sulfadiazine (total 60 imO , opneumoni a was made and he was treated with 
ont apparent benefit. On Tani»«J^? nt f ,al C total 900,000 units) with 

hydrothorax Thoracente^ u IL 3 X revealed the presence of a left 
Straw-colored terofibnnoos fluid, L. 0m)ed , on J^ry 13 and January 23 

£ C '-£° r “^ral wcc)j hu “Pirated m amounts varying from 1000 to 

f Thc temperature graduailv^w!^^ 1 ^ 00 m typc Wlth c5<n,QOn ro 
s yniptomatic fmprotemem. y mbsided and the patient showed progressive 
Un admission to Tilton r , 

condition excellent, Examination 'of r? 1>S P t#1, ^ ternpcrarurc xvsu normal and 
moaon t h c left thorax, unwind C C ie3t revefl ^ a moderate limitation of 
resonance to percussion and moderate sup- 
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prcssion of breath sounds in the region of the left low er lobe Chest x-ray (Apnl 
10, 1945) showed a homogeneous density extending upward along the lateral 
thoracic region to the level of the fourth rib anteriorly 

Laboratory studies W'ere as follow's blood and urine, normal, Kahn, nega 
rive, sedimentation rare, 10 mm per hour Chest fluid (Apnl 16, 1945) leuho 
cytcs 12,100 with 96 per cent lymphoc) tes, protein content, 5 1 mg per 100 cc , 
sugar content, 40 mg per 100 cc , specific gravity 1 022, and smear for acid-fast 
bacilli, negative 

The patient’s condition progressed uneventfully until Apnl 11, when a low 
grade temperature with gradual elevation to 101° F xvas noted He also began 
to complain of persistent frontal headaches and intermittent vomiting The next 
dav he suddenly developed a typical grand mal attack manifested by a general- 
ized clonic convulsion, temporary loss of consciousness and rolling movements 
of both eyes Tlus episode lasted for about 3 minutes Recovery was without 
demonstrable neurological or mental sequelae He had three similar attacks within 
a period of ten days Spinal fluid findings (April 17, 1945) were essentially nor- 
mal Skull \-ray w r as normal Electroencephalographic tracing revealed a pace 
irregularity with frequent occurrence of four to five large waves per second 
This finding was consistent with the diagnosis of epilepsy or a related disorder 
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A repeat electroencephalographic tracing with right frontal localization showed 
an out-of-phase actnitj localized to the anterior region of die frontal lobe, and 
all leads showed a high voltage of slow activity 

On Apnl 27 the paoent developed a twitch of the left facial muscles, fibnllar) 
moicmcnts of the left upper exehd, and evanescent nuchal ngiditv Neurological 
examination at that time rc\ caled ha peractive deep reflexes on die nght side and 
an absence of all superficial reflexes These neurological findings w r ere transitory 
but became constant three davs later Babinski, Brudzmski and Kemig signs be- 
came positnc on the nght Spinal punctures were performed on three occasions 
during the latter part of his illness Table 2 indicates the changes m the cerebro- 
spinal fluid with the progression of the disease The panent’s condition progres- 
si\ civ declined He began to manifest increasing mental deterioration, stuttering 
speech, left facial palsx, diplopia, followed b> ophthalmoplegia, nght hemiplegia 
and loss of consciousness He cx-pircd on AIa> 4, 1945, fisc months after the 
onset of the pleural effusion 

Postmortem EvAXiixvnoN — The loops of the intestines were moderately dis- 
tended and adherent to one another b\ fine fibnnous adhesions The serosal 
surface of die small and large intestine was covered m areas by a granular 
fibnnous exudate About 10 cm proximal to the ileocecal xahe there was a 
punchcd-out shallow ulcer with undetermined edges, 3 cm in diameter In sep- 
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anting the intestinal loops Severn! small areas of intussusception Mere cncoun 
tered The mesenteric lymph nodes v. ere slightly enlarged and contained caseous 
foci The parietal peritoneum as well ns its reflection on the undersurface of the 
diaphragm, and the superior surface oh the liver were studded with miliary and 
caseous tuberculous foci of varying stze and stages of development. 

The right pleural canty contained approximately 200 cc. of brownish fluid 
The left pleura was thickened by fibrinous deposits and the left pleural space 
was obliterated The diaphragmatic pleura was srudded with miliary and caseous 
foci. The tracheobronchial lymph nodes were enlarged matted together and on 
secuon contained large caseous foci replacing the enure lymph node tissue in 
areas. Several small encapsulated calcified foci were present in both lobes of the 
'n!^ aad ln onc P ara tracheal lymph node 

The brain showed the presence of a grayish fibropurulcnt membrane covering 
e left frontal parietal lobes, particularly in the region of the motor area A 
smear taken from this exudate revealed numerous add fast bacilli The base of 
tne brain wav normal in appearance 

injl anatosme diagnosis 1 Tuberculous meningitis. 2 Caseous tuberculosis 
if tracheobronchial lymph nodes. 3 Primary complex, mulnplc encapsulated 
“ ca toci, lefc lung 4 Fibrinous peritonitis, generalized tuberculous 5 ln 
fc^csecption, mulnplc, small intestine secondary to tuberculous peritonitis. 6 
ercu ous ulcer of ileum 7 Tuberculous plcunns, fibrinous left and tuber 
culouj effusion, right. 


the \'/ lls t^c presents a disseminated tuberculosis inv ohnng 

e p cural surfaces, perttoncum, diaphragm and menmges A rcactiva- 
i n h ^ 0 “ P nnur ) tuberculous focus in the tracheobronchial 
X 'P nodes tv ith caseous involvement served as a source of the 
]dfrT tatIC S ? rCad d presence of encapsulated calcified foci in the 
rr , Ung and m the center of a paratracheal lymph node indicated the 
Dlennif antK l ult y °f the primary infection The development of the 
Ivmnkk peritonitis and meningitis in this ease tv as due to repeated 
„„ , ° ematogenous dissemmation of tubercle bacilli from the casc- 

T1 n bTOnchml lymph nodes 

Dnenmnn' SeaSC Was lmnat ed b> S J mproms suggestive of a broncho- 

that P °°" ed b L a P* eura l effusion This case emphasizes 

proved nrk e,dnsi0 “ must be considered of tuberculous etiology until 

effusion vh Er m 1 i C ’ ^ bc so-called postpneumomc scrofibnnous pleural 

c e r, h ; be , re S a F ded 'Wth suspicion. The fadure to find tuber- 

fromTnn Jd „ P 5 Un J °s Sp , inaI flmd should aot derer thc examiner 
worn considering the fiuid tuberculous 

logical 1Ml flU ‘, d StUd ‘ CS mdlcare that thc ^emical and cyto- 

« thtt fl re d ? r n,feStanons 1D tbc iscasc - JS of mter- 

the imLl 1 fl i md &dlngs " erc norDlal flt the time of onset of 

creased t\ ith tlie^«r SVrnPt0rr ? suear and c h ,0 nde content dc- 
anTunee te^ K P ^ 65510,1 ° f tbe d,sease - ^ Lev .nson, tn prophan 
ThffiS, 1 CC 01 f ,CpOS,mcon| y ‘^he term, nal phase ? ? 

paneml loblTaccovimcd for'^ m r I i eXUd3te f ° the Icft frontal and 

to the right side of thc bodv anVf ^ ° f tflC neuro, °SicaI signs 

tern simulating Jacksonian ep,le^° r hC clccCrocncc Phalographic pat- 
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CASE III GENITOURINARY TUBERCULOSIS WITH EVENTUAL HEMATOGENOUS 

SPREAD TO THE MENINGES 

A 38 year old white man was admitted to Tilton General Hospital on Febru 
ary 11, 1945, with increasingly severe headaches, muscular aches, feverish feeling, 
and stiffness of the neck of four days’ duration In September, 1942 he had an 
acute episode of right epididymitis which promptly subsided on consenanve 
therapy In December, 1944 he had a recurrence of the epididymitis at which 
time he was hospitalized for twenty-two days Studies to rule out tuberculous 
etiology included urine culture for tubercle bacilli and intravenous pyelography 
The results did not indicate the presence of a tuberculous infection and die 
patient was discharged with the diagnosis of acute nonvenereal, nonsuppuram e, 
right epididymitis At the tame of discharge he was essentially asymptomanc, 
however, residual dnckemng of the right epididymis was present Two weeks 
later, he began having intermittent frontal headaches lasting two to three hours 
Several days later this became associated with sensation of chilliness, diaphoresis, 
lacnmataon of the right eye, and feverish feeling 

Examination revealed a white male, appearing chronically ill Aloderate nuchal 
rigidity was present Examination of the heart and lungs did not reveal anv ab- 
normal findings A small mass, the size of a hazelnut, was palpable in the loner 
pole of the right testis The right epididymis appeared hard, firm and cordhkc 
The left lobe of the prostate was tender and nodular on palpation Neurological 
examination was normal with the exception of generalized hyperacme deep re 
flexes 

Laboratorj scudies revealed normal total and differential blood counts Blood 
smears were negative for malarial parasites Spinal fluid (February 12, 1945) 
findings were 2 white blood cells per cubic millimeter, sugar, 40.8 mg per 100 
cc and total protein, 60 mg per 100 cc Chest x-ray showed a fibronc type of 
infiltration of minimal extent in the left first intercostal space suggesme of a 
healed tuberculous focus 

The patient’s temperature fluctuated from 100° to 102° F On the third du 
of hospitalization he became disoriented, delirious, and tended to lapse into 
periods of semiconsciousness The nuchal rigidity became more marked and deep 
reflexes became markedly hyperactive Positive Chaddock, Hoffman, Kemig and 
Brudzinski reflexes were elicited bilaterally The next day right ankle clonus 
was present and there was a loss of all superficial reflexes Lumbar puncture was 
repeated on February 14, xvitli the following cerebrospinal fluid findings pres 
sure, 30 cm of water, cells, 5 polynuclcars per cubic millimeter, sugar 31 nig, 
protein 293 mg and chlorides 424 mg per 100 cc, smear negative for acid-fast 
bacilli 

Though the diagnosis of tuberculous meningitis was entertained, the pauent 
was treated with penicillin solution receiving 20,000 units every three hours m 
rramuscularly for four davs without evident beneficial effect He deteriorated 
steadily, developing left facial paralysis, paresis of the muscles of deglutition, in- 
creasing lediargj and finally coma Chevne-Stokes respiration developed on 
February 18 follow ed lf> signs of pulmonary edema He expired on February 19, 
eight days after admission 

Postmortem Examin vtton -Pulmonary Sv stem A small encapsulated par- 
tially calcified focus was present in the right middle Jobe There were mulnple 
similar foci of varying size m the peribronchial lymph nodes A few' of these 
foci contained caseous centers, others were totally calcified and an occasional 
focus contained caseous structures Present in the nght upper lobe was a cir- 
cumscribed caseous nodule about 1 cm in diameter with a central area of rarefac- 
tion Hemorrhagic edema was evident in both lower lobes 

The spleen and liver contained an occasional well circumscribed small nodule 
nicisunng a half to one cm m diameter 
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T .. m,. nm mtc cnhrccd and firm The right lohc of 
Genitourinary Tract The prostate wis it tuberculous caseous 

replaced m toto b) large caseous nodules. nlurions flat 

Central Nemntr System The sulci were narrow ed and the con o!uw » t 
tened The memnges over the base of the brain *P^ X 

A dim fibnoous deposit yi« present in the region of ,llc .?P u . ' tul |., 

lateral foramen and extended to mvolie the olfactorv bulbs, tro< R’’ . 

pons and cerebellum The lateral ventricles Mere moderate!) dilated and me 
lateral foramina n ere partially obstructed ... . , , , 

Final Anatomic Dlagnont 1 Tuberculous meningitis and by droccpuiius - 
Encapsulated, caseous, calcified tuberculous foa in ngbt middle lobe, tree co 
bronchial lymph nodes, spleen and liver 3 Circumscribed caseous tuberculous 
focus in ngbt upper lobe (inspissated exeat anon) 4 Casco ulccrattt e tuliercu 
losis of the prostate, seminal vesicles and ngbt epididymis. 5 Nodular caseous 
tuberculosis of die penprostanc and inguinal lymph nodes. 


Comment —This case presents genitourinary organ tuberculosis ith 
hematogenous spread to the meninges resulting m ttihcrculous menin- 
gitis and hydrocephalus Tlus case well illustrates that cxtrapulmomry 
tuberculosis is a nidus of grave et ents w Inch requires early diagnosis 
and prompt eradication. It is conceivable thac the repeated episodes of 
acute epididymitis which started in 1942 and for which the patient 
was hospitalized in 1944 were tuberculous in etiology Had the diag- 
nosis been properly made at tliat time the dissemination might hay c 
been prevented Tbc sequence of events in this case illustrates that 
tuberculous meningitis may be acute rather than insidious in onset and 
fulminating in course The enure course m this patient ay as only ny c]y c 
days from the time of onset of the first sign of meningeal my olvcmcnt 
The spinal fluid findings indicate that neither the cell count nor the 
percentage of lymphocytes is diagnostic of tuberculous meningitis 
The pathology m the left lung is the type generally considered to 
be of the chrome form of pulmonary tuberculosis as evidenced by the 
apical location of the original cavity Its evident chromcity is mani- 
fested by encapsulation and inspissation 'Pathological findings indicate 
repeated hematogenous dissemination Tuberculous foci of all ages 
were present m the lungs, liver, spleen and lymph nodes vary mg from 
acute exudative to chronic productive in character 


REMARKS 

The pathogenesis of tuberculous meningitis is controversial Rich 
and McCordocIf believe that the origin of acute exudative meningitis 
depends upon the presence of localized caseous foe, yvhich discharge 
bacilli into the subarachnoid space. Thus the development of menin- 
gitis is an accidental event, the result of infect, On from a focus most 
frequently located m the substance of the brain in close proximity to 
the menmges or ventricles The sequence of events leading to memo- 
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gitis as advanced by these authors is as follows the dissemination 
of bacilli from a primary tuberculous lesion, usually in childhood 
productive of caseous foci in the viscera and in structures adjacent to 
the meninges, and the discharge of bacilli from these localized foci 
into the meninges or ventricles Walker 0 and MacGregor and Green 7 
are m agreement with this view of pathogenesis 

However, the frequent association of generalized miliary tubercu- 
losis with meningitis has led to the view that tuberculous meningitis 
is part of a generalized hematogenous dissemination Ragms, 8 m an 
anatomical study of cases with tuberculous meningitis, was unable to 
demonstrate the presence of a localized tuberculoma in 82 per cent of 
lus cases Beres and Meltzer, 0 m a similar study of twenty-eight cases, 
found twenty-two of hematogenous origin and m only six cases were 
tuberculous lesions m the cerebral substance found In these six cases 
the authors were unable to state whether the localized foci were the 
result or the cause of the meningeal process 

In the three cases presented, the pathogenesis of the meningitis is 
attributable to repeated hematogenous dissemination from the thoracic 
lymph nodes in the first two cases and from the genitourinary tract 
m the third case Tuberculomas within the substance of the brain ad- 
jacent to the meninges or ventricles were not demonstrated The 
tuberculous foci within the brain substance and those adjacent to the 
inflammatory meningeal exudate uere of the same anatomic age as 
the tuberculous foci m the other viscera Consequently, they are con- 
sidered to be part of the generalized dissemination rather than the 
precursors of meningitis 

The myeloid type of leukemoid blood picture occurs in a wide 
range of clinical conditions Nanta, 10 in a study of thirty-one cases m 
the literature, concluded that tuberculosis could produce a diffuse 
myeloid hyperplasia and reproduce the myeloleukemoid blood pic- 
ture Marzullo and de Veer, 11 and Custer and Crocker 12 each presented 
two cases of tuberculous infection with a myeloleukemoid blood pic- 
ture and a clinical course simulating acute myelogenous leukemia The 
histological examination of the tissues m each case was negative for 
leukemic infiltration m the various organs The tuberculous process m 
each case v as similar and was manifested by an acute, widespread and 
massive caseation primarily of the lymph nodes The finding of a 
lymphatic leukemoid reaction in association with widely disseminated 
tuberculosis of the h mph nodes is rare and unusual 

The type of tuberculosis found in the first two cases has been classi- 
fied bv Aschoff 12 as “puberty tuberculosis” It is characterized bv 
massn c caseation \\ ith relative confinement to the hilar lymph nodes 
The characteristic feature of this disease is the liability to Ivmpho- 
hematogenous dissemination of the tubercle bacillus with widespread 
organ invols ement and usual termination in tuberculous meningitis 
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SUMMARY AND CONCLUSIONS 

1 The frequency of tuberculous meningitis in the nuhtarj service 
is second onls to menmgococcvc meningitis 

2 The clinical course, laboratory and physical findings in the eases 
presented are \ enable and inconstant The spinal fluid aberrations arc 
late manifestations m the disease 

3 Three eases of tuberculous meningitis m young adults arc pre- 
sented The first case with iwdely disseminated lympliohcmatogcnous 
disease clinically simulated h niphatic leukemia The second case mani- 
fested initial sa mptoms suggestn e of a postpneumomc pleural effu- 
sion The meningeal sa mptoms simulated Jacksonian epilepsy as cai- 
denced b\ clinical and clcctrocnccphalographic findings The third 
ease had recurrent episodes of epididymitis for approaimatcly three 
a ears aa ith e\ entual termination in tuberculous meningitis 

4 The pathological picture in the first tat o eases is one of a diffuse 
hematogenous and lymphatic dissemination of nodular caseous foci 
from caseous hilar lymph glands The third ease showed extensive 
casco ulceraua c tuberculosis of the prostate, seminal a csiclcs and right 
epididymis, aaith caseous lniolacment of the periprostatic and in- 
guinal lymph nodes. 

5 The pathogenesis of the meningitis in these cases is attributed to 
repeated hematogenous dissemination of tubercle bacilli to the men- 
inges, and is considered to be part of a generalized hematogenous dis- 
semination Tuberculomas adjacent to the meninges or acntricles svere 
not demonstrated in these cases 
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THIOURACIL THERAPY IN ^ HE P R E ?/t 1EM TS V E 
PREPARATION OF THYROTOXIC PATIENTS 

Lt Colonfl Henri A Christian 
Medical Corps, Arms of tuc Umted Statea 

Various means haie been employed to prepare the 
cent for thy roidectomj , the aim being to loner thc metobobc rate to 
as nearly normal as possible, to produce a remission o s\ p 
to secure a gam m weight. , , rhr 

Physical and chemical agents hate been employed to c 
physiological abnormality Bed rest and adequate sedano 
employed bnt the results have been minimal In 1923 Plum 
duced the use of iodine in the form of Lugol 5 solution or P 
operative treatment of the thyrotoxic patient. There oas a 
decrease m the mortahty and morbidity following this trea 
the problem si as not solved The metabolism did not always r 
normal Some patients remained moderately thyrotoxic and some 
mamed resistant to iodine. With the advent of thiouracil thyrotoxic 
has been controlled during the active stage producing a remission 
symptoms, gams in weight and better subjects for surgery n , 
some workers feel that thc medical treatment of h) perthj roidism x 
tluouracil will eventually replace surgery 
It had been known before the discovery of thiouracil that sbmc su - 
stances when fed to animals would produce goiter Chcsney- fed ra 
bits a cabbage diet and these animals developed huge goiters. i‘ n ®{S C ' 
ment of the thyroid gland was produced in animals to whom thio- 
cyanate was administered, whde the administration of iodine abolished 
this type of goiter 8 Kennedy and Purves 4 fed rats a diet of brassica 
(rape) seeds and produced goiters with hyperplasia of the epithebum 
and loss of colloid Iodine feeding had not affected the hyperplasia but 
the administration of thyroid extract or hypophysectomy could nbo - 
ish the hyperplasia. AUylthiottrea produced the same changes as re- 
ported by Kennedy 6 MacKcnzie and MacKenzie 0 found that sulfo- 
namides and thiourea compounds produced lowering of the basal met- 
abolic rate and enlargement of the gland with loss of colloid Admin- 
istration of thyroxin would abolish the effects on the thyroid glands 
as would hypophysectomy, but iodine had no effect. Richter and 
Clisby 1 made similar observations using thiocarbamide. Astwood 8 
tested 106 compounds which inhibited the function of the thyroid 
gland, to compare their activity and toxicity He determined that 2- 
thiouracil was among the most effective and that unlike goitrogens 
of the thiocyanate group the hyperplastic effect of the gland was not 

From the Medical Sctnce of thc Thomas M England General Hospital At 
lanoc Gty New Jersey 
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abolished by the coincident administrations of iodine Astwood 0 first 
tried thiourea and later thiouracil for the treatment of three thyro- 
toxic patients > 

lUlam K and BlS , S£ J 10 re P orted mne cases treated with thiouracil 
, th a subsequent fall m their basal metabohc rate to normal Wil- 
liams and Clute 11 reported treatment of fifty cases with thiourac.l In 
most cases, the basal metabohc rate became normal and to\ic mani- 
festations of disease disappeared Clute and Williams 12 reported thirty 
cases operated upon after thiouracil treatment They reported a re- 
duction of the basal metabohc rate to normal with a corresponding 
decrease in the symptoms of the disease in almost all cases Postopera- 
tive courses of the patients were reasonably smooth and uneventful 
Williams and Clute 13 reported 152 additional cases and confirmed the.r 
previous results 

Newman 14 prepared a series of thirty-four patients with thyrotoxic- 
osis for operation with thiouracil, the first six patients treated with 
thiouracil alone were found at operation to have very vascular friable 
thyroid glands The remainder of the patients were given iodine and 
thiouracil simultaneously In the latter the glands were found gener- 
ally firmer, less vascular and easier, technically, to remove Excellent 
results were obtained preoperatively and postoperatively Moore and 
his associates 15 treated fifty-three thyrotoxic patients with thiouracil 
preoperatively They reported thiouracil as superior to iodine as a 
preparation for thyroidectomy because regardless of the degree of 
elevation of the metabolic rate prior to therapy, the patients came to 
operations with normal basal metabohc rates They noted the increased 
vascularity of the gland with its concomitant operative difficulties 
Bartels 10 17 reported 100 cases with excellent results Further refer- 
ence to this senes will be noted later Reveno, 18 m a survey of thirty- 
two cases treated with 0 6 gm daily, in three doses of 0 2 gm each, 
concluded that thiouracd appeared to be the agent of choice in in- 
ducing and maintaining a state of remission in thyrotoxicosis 
Palmer, in a senes of fifty cases treated with thiouracil, encoun- 
tered no serious complications during a penod extending from one to 
ten months, no instance of drug intolerance, idiosyncrasy or refrac- 
onness was noted The only senous effect was a leukopenia which was 
transient No patient failed to respond to the drug Over one half of 
the fifty patients had received 0 065 gm of desiccated thyroid to 0 8 
mg of thyroxin daily the dose being dependent on the degree of 
exophthalmos present In no case did the thiouracil effect appear to 
be mhibited by giving thvroid substance No patients required opera- 
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The) Merc all stationed in the same sen ice command and Mere trans- 
ferred to our hospital for specialized treatment All patients in this 
senes were those Mho, prior to the onset of the symptoms of thyro- 
toxicosis, Merc found upon plnsical examination to be qualified for 
full military duty under the provisions of existing Ami) regulation 
MR 1 9 The minimum length of scmcc m the Arm> had been eight 
months. The maximum had been four and one-half y cars before 
thy rotoxic symptoms appeared. 

Plan of Treatment— A definite plan of treatment Mas outlined E\cr) 
effort Mas made to profit b) the cxpcnenccs of others Mho had re- 
ported their results Mith thyrotoxic patients treated with tluouracil 
Bartels 14 17 reported that technical difficulties at operation occurred 
m panents created only Mith thiouracil Thiouraci! produced a hyper- 
plastic but nonfunctiomng goiter This hyperplasia Mas accompanied 
by an increased vasculantv' and fnabditx M'hich made the gland more 
difficult to handle and hemostasis Mas difficult The bleeding of the 
entire site svas so extensile tliat there was difficult! m isolating the 
parathyroid glands and the recurrent laryngeal nerve He overcame 
this difficulty by administering Lugol’s solution along m jth thiouracil 
Iodine was giv en daily during the three vv ecks preoperativc penod and 
the thiouracil was discontinued one week before operation The iodine 
gnen preoperatrvely produced a firmness of the gland and it is pos- 
sible that it play cd a role in reducing hy perplasia and vasculantv Bear- 
ing Bus m mind, we treated no patient in our senes preoperativ ely Moth 
thiouracil only Lugol’s solution was administered for ten day’s pnor 
to operation after thiouracil had reduced the basal metabolic rate to 
or near normal When all symptoms of toxicity had disappeared and 
the patient had gained weight, the thiouracil was discontinued and the 
I-ugol’s solution given in dosage of ten minims three times a day for 
ten days 

Some means or agent for preventing the most senous toxic effect 
following thiouracil therapy', agranulocy tosis, vv as sought Goldsmith 21 
had found that the neutrophilic leukopenia obtained by’ feeding thio- 
urea to rats could be prevented by simultaneously feeding a solubil- 
ized liver preparation. It had been noted that the toxic reactions re- 
su ting from thiouracil were similar to those complicating sulfonamide 
therapy Sebrell 20 has reported results on the prevennon of experi- 
mental agranulocytosis in rats given sulfonamides by the administra- 
tion of liver preparations Wishing to ascertain the role hver extract 
P ln the prevention of agranulocytosis, M r e gave hver extract in 
cm c orm on alternate days to a group of patients while thiouracil 
was administered 

Age Race Previouj Treatment —The range in age was from 19 to 
years Two vv ere vv omen— members of the Women s Army Corps 
nC xvas an Italian prisoner of war Twelve were Hebrews— 

°te t n 50 per cent of the group No satisfactory explanation could 
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be found for this proportion No patient had received previous treat- 
ment, which was to be expected, for an individual with a history of 
thyrotoxicosis would have been rejected for military service 

Classification of Patients —The cases were divided into three groups 

Group 1 —Eight cases were included in this group These patients were treated 
with thiouracil, 0 2 gm * three times a day until optimum preoperative condi- 
tions were obtained, namely, all symptoms of toxicity had disappeared and the 
basal metaboli c rate was normal or approaching normal Panents in this group 
were then given Lugol’s solution, 10 minims three tames a day for a period of 
ten days Ac the end of ten days, patients were transferred to the Surgical 
Service Liver extract was not given to this group One patient in the group, 
because of a laryngeal complication, was continued on Lugol’s solution beyond 
the ten day period 

Group II —Ten cases were included m this group The same procedure was 
followed as in Group I but in addition each case received crude liver extract 
I cc intramuscularly on alternate days during the preoperative period This was 
to determine the effect, if any, of liver extract in preventing changes in the 
hemogram due to thiouracd 

Group III— This was a control group of five patients Lugol’s solution only 
was given to this group At no time did any patient m the group receive thiou- 
racil or liver extract. 

Patients were not selected for any individual group No entena 
were applied other than that the patient must be thyrotoxic All 
groups were carefully observed during the preoperative and post- 
operative periods A close liaison was maintained between the Medical 
and Surgical Services 

Clinical and Laboratory Studies —Basal metabolic rates were obtained 
preliminary to treatment in all groups During the treatment, basal 
metabolic rates were obtained three tunes a week Blood counts— white 
cell and differential— were made on alternate days When the white 
cell count fell to 4000 or neutrophils showed a fall to 40 per cent, 
daily blood counts were made When the white cell count was as 
low as 3500 or the differential count showed a fall of neutrophils to 
30 per cent, thiouracil was discontinued Blood cholesterol determi- 
nations were made three times a week, chest x-rays and electrocar- 
diograms were made on admission, at operation and postoperativelv, 
and ear, nose and throat studies, including laryngoscopy and the eye, 
were made with appropriate consultation at similar intervals 

The progress of the patient was observed and recorded as follows 
his appearance (1 e , nervousness, restlessness, perspiration, tremor), 
eye signs, changes in goiter, character and rate of the pulse, blood 
pressure, weight, heart findings, quadriceps weakness 

Supplementary Treatment — All patients were given 

I Complete bed rest except for latrine privileges (latrine adjoins 
patient’s room) and wheel-chair transportation to laboratory for elec- 

* The thiouracil (Deracil) was supplied by the Lederlc Laboratories, Inc., 
Pearl Rncr, New York. 
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trocardiogram and basal metabolic rate (The laboratory for these 
facilities is located on the same floor as the patient’s ward ) 

A diet consisting of carbohydrate 400 gm , protein 80 gm , and 
at 20 gm. This was the vnntvnrm daily diet The patient was en- 
couraged to eat as much as he w ished, part of the intake being in 
interval feedings, such as fruit juices, milk, chocolate milk, crackers, 
tan \viches, fruits between meals and at bedtime 

In terse, restless cates phcnobarbital, 0 1 gm, was administered 
Nemf, Ce * > | S4COna ^ ^ * ^ ITI or ncm butal, 0 1 gm w as gn cn at bedtime 
em utal, 0 1 gm at bedtime, was routinely administered the night 
re the basal metabolic rate determination 
Tn ^ groups reccncd a form of vitamin B complex— 

m t Was administered in dosage of two tablets three times daily 
three* ane ’j c ^ lcc - Thiamine hjdrochlondc m dosage of 10 mg 
rnca dailv and one ntamm A and D capsule three times daih 
were also administered 

amin^m 0 *! 8 ~^ >c poticnts were given morphine sulfate and scopol- 
the inrl? thC n “° * t0 one h oar an d fifteen minutes prior to 

motif i^r Ct ' on , °' t * ,e anesthetic. Usually a sedative was given the 
Wore the operanon 

and 0 ' '"^ uctI0 J’ ancst hesia was accomplished with nitrous oxide 
ploved a n ' j e ' or lts maintenance oxygen and ether were em- 
P r , Ari endotracheal tube was used 

OUT Y as asec * 10 “Edition during operation on one of 

thyroid,,,,, 'rl, COn,: , t *' c sympathetic overactivity due to the hvper- 
the urron,,^-. ' rccmic described by Knight 13 wus followed During 
aKranulncof 0 v< LJ rcat m cnt "nth thiouracil tins patient developed 
to the orvsJt >S ' S f^u C diiouracil had been discontinued three days prior 

“mplctc d e U ,n riate”pape7 t °'' 1S ^ W ‘" ^ reportcd “ 


Group 


REPORT OF CASES 


"anoontnbotorv J 113 operated upon for stomach ulcers otherwise 

"*• edantted to a i^J >0na K ^ ,nor J Negative Present Illness The patient 
Aree day wh 5h overseas m the early summer of 1944 for a 

f a j mlc goiter was cstabUih^ 0bl a y i, <J ' nStit At dus tune ’ a ^R 11035 of “°P h 
“ ad noted that for i. d W3! 'racnatcd to the United States. He 

Reding more nervous ° nt | U p 7 0r , to dmt acn te febrile illness, he had been 
and had been nourmv an rad ” 5 ’ perspiring to an mcreasmg degree 

months these symptoms I, mtolerance to heat. During the past ax 

J* 0 "* in w4t dS^ e ^ d , ^ nriKfly ^creased in degree. He had lost 25 
time He had norrd " sppetite and now perspired profusely most 

unng which tune an enhri^ PpinS ^ .°* ng ^ c eye 115 t ^ lc P 35t three months 
mn 1100 tachycardia in nec k had also become noticeable, Pal- 

16 often precipitated W * prcc0rdla * aching oftentimes daring rest but 
y eiernon, had become Increasingly frequent and 
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troublesome during the past three months Restlessness with msom™ b a . 

he had ” f °« '»»« b«rt 


S=ti±r±±f] 



CA#e 1 B '° 12 15 17 10 22 21 26 » 31 JUNES 


in Case ? O^'m-iVI ^ 04 ?°^ P reS f ,rC ’ pulse > wc, e ht and basal metabolic rate 
in Case I On May 3, 1945 the basal metabohe rate was +54, weight uas 133 

gun "on MavV m dIS 3 pressurc , 120/64 ™ Hg Th.oumcil therapy tias be- 
at which time the h 1 f™. tbrCe nmes 3 day and continued until June 2 

at \\ hich time the basal metabohe rate had dropped to +7 pulse to 85 weight 

mm STfioK s 1 0 3 l P ° UndS ; 3nd ?* W00d ™ r P ecord?d a ; 130/70 

r^s^r^Vjrc ° vs trrr ° dav ^ '" c ° t 

period to +20, but weight increased to m ™ m , etaboi . lc 13:0 rose during this 
the blood pressure remafned at m / 70 mm Hg ’ ? rem!UnCd 3t ? * 

„ as'+Ig'and remained 1 b3 f^ jncmjbolic rate as shown on the above graph 
then rose stcadih Tlie blood C ' C ^ be bad dropped to 139 pounds hut 

S rcLmed a^O ^ rCma ' ncd ^0/70 Hg, and the 


tzsza ixrr/ h ” l d ' Ti r " as » 
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cnt In die nock The thy roid was diffusely enlarged being three times the normal 
size with the right Jobe slightly larger than the left it was soft in consistency 
No bruits or thnlls sverc noted and no nodules were present The trachea 
thorn and lungs were normal The heart was not enlarged and gave a normal 
percussion outline a forceful apical impulse, sounds loud and ringing with a 
P > A. and a soft blow ing systolic murmur localized to the mitral area The blood 
pressure was 172/62 mm of mercury The radial pul c was rapid regular and 
hounding The abdomen bach, loin and extremities gate normal findings- The 
neurological examination also was normal 

Laboratory Data The white cell count throughout the course in the hospi 
tal was within normal limits- The leukocytes varied between 6650 with 59 per 
0011 1 neutrophils, 40 per cent lymphocytes and 1 per cent basophils on May 5 
W5 to 5450 with 52 per cent neutrophils, 44 per cent lymphocvtcs and 4 per 
cent cosmophils on August 16 1945 Urinalyses All specimens were normal 
Hood Kabi on Mav 1 1945 was negative Wood Cholesterol values varied be 
hw? ^ V 75 ^ 100 ^ ° n * 1945 and 213 mg per 100 cc on June 26 

945 BuJal Metabolic Rate Dctenitmatiom arc shown graphically in Figure 54 
nmn$t i° n °( Cbest Negative. Electrocardiograms Normal on May 3 
945 June 21, 1945 and July 2, 1945 Consultations Eye nxophtholmic measure 
dents were Within normal range Ear t Nose and Throat Normal vocal cords 
opal m appearance and motion on phonanon and respiration 
ill T C ^ l0Urac ^ therapy (Dcracil) 0.2 gm three times daily was begun on 
a ) o 1945 No liver extract was administered From then on the patients 
progress was very satisfactory He gained weight became gradually less and less 
b 0115 4nt * recess His pulse declined to a normal rate and his blood pressure 
J 1 * norm al All these changes ran parallel with the decline of hts basal meta 
. nte 10 a formal level On June 2 1945 thiourncil was discontinued and 
lone i*t drops three times a day after meals— was begun, and on 

1945 he was operated upon a subtotal thy roidcctomy was done. The 
uii COUrsc WM uneventful and the wound healed well The patient 

thim- rT c ? the Medical Service on June 20 1945 He was given a 

belie" ^ fur l° u ffh on July 9 1945 At the end of his furlough the basal meta 
rum '^5 +6 per cent, the pulse 82 weight 150 pounds and blood pressure 
mm of mercury 


Group II 

mom?^ 19 yeari °f °S^ white Length of service, one year and one 
^ Admitted April 13 1945 

bronchraf „ wa5 not contributory' There was one sister who had 

Nejraon? w 1,13 °J £ m °d erat dy severe degree Previous Personal History 
19 ]<tyj tj m ° r y °f Present Illness This soldier’s symptoms began on February 
increased n n °j CCc ^ he was becoming more and more nervous This 
concoirutandt- ^ ^ an( * became very restless and fidgety He noticed 

increase m hf ncrv °usness an increase in appente, but there was no 

in the Armv h rt* 1 * , 2 * pounds in weight in his first four months 

warmth develooL? ^ ca ^ ter b u weight remained constant. Definite intolerance to 
out covers. Profn " C ^ rG ^ Crre ^ wln dows op>ened even in winter and slept with 
tion with perspiration had become a troublesome symptom. Palpita 

there Had bemun u-u notlcc d frequently on even shght exertion and 

mtesona] j £omc sbRht degree of shortness of breath No gastro- 

after his attennon CVc ^Ped enlargement of the neck had been noted but only 
Pbysksl^?!?™ t0 «. 

P'XkI nutndontl T^ 1C Patient W'as a nervous, restless, fidgety soldier of 

The skin rmr-Jn* j ff°od hemic component, somewhat asthenic in type. 

and rnont, the hands hot and wet. There was a fine con 
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stant tremor of the extended hands and fingers The eyes revealed no exophthal 
mos and there was no hdlag or conversion before operation The thyroid gland 
was enlarged to about three times the normal size, the right lobe being slightly 



Fig 55 —Course of the blood pressure, pulse, weight and basal metabolic rate 
in Case II Upon admission the basal metabolic rate was +64, weight 172 pounds, 
blood pressure 152/82 mg Hg With rest in bed the basal metabolic rate dropped 
to +38, there was a loss m weight of 7 pounds Pulse dropped to 90 3nd blood 
pressure to 140/70 mg Hg, when thiouracil therapy was started on April 21, 
1945 Thiouracil was discontinued on May 12, 1945 at which time the basal 
metabolic rate was +6, weight 170 pounds, pulse rate 62, blood pressure 137/70 
mm Hg Lugol’s solution was administered on May 10 and discontinued on May 
18 when the basal metabolic rate was —5, weight 179 pounds, pulse rate 67 and 
blood pressure 134/60 mm Hg Operation took place on May 21, 1945 Follow- 
ing operation the basal metabolic rate was +10, weight 179 pounds, pulse rate 
64, blood pressure 135/70 mm Hg After a thirty day furlough the basal meta- 
bolic rate was —3, weight 180 pounds, pulse rate 64, blood pressure 124/60 
mm Hg 

larger than the left and the isthmus also being enlarged A blowing systolic mur- 
mur was heard over both lobes The gland w as soft in consistency and smooth 
A pulsation of the entire prccordia was noted but the apex impulse was felt at 
the midclaviculir line in the fifth left intercostal space The percussion outline 
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was BonraL Toe prise w 120 beats per minute and the blood prcsmrcj 52/82 
In tlic eitrcmiueJ only bilateral quadriceps weakness was significant. Ncurologma) 
SiSSSTi- essennally neganve All the tendon reflescs were hypcmcttvc. 
Xwj Chest plate normal Electrocardiograms Normal on four occasions A* 
ophthalmometer showed a change of 3 mm in each eye during tlnouracil therapy 
Ear. Nose and Tbroat Normal before and after operation 

Tha soldiers course In the hospital was quite uneventful Bqpnnmg on April 
23 1945 he was treated with thiourocil in doses of 02 gm. three times da y 
Dver extract, 1 U.SP unit was administered mtramuscdlarly every other day 
As treatment continued the patient became less restless, less fidgety, perspiration 
decreased and tremor became less marked The pulse gradually slowed to a _ rate 
of 66 to 70 beats per minute. The average blood pressure reading was Dv/7 
just before operation. He showed a steady gain m weight. On May 12 thiouraa 
treatment was stopped and Lugols solution— 10 drops three times per day alter 
meals-was given Subtotal thyroidectomy was performed on May 20 The post 
operative course was uneventful and the wound healed well The basal metabolic 
rare, pulse, blood pressure, eye and car nose and throat were normal The blood 
counts, urinalyses and blood serology were normal The blood cholesterol values 
varied between 198 mg per 100 cc. on April 14 1945 to 220 mg per 100 cc. on 
July 12 1945 Basal Metabolic 'Determinations are shown in Figure 55 

Case 111 —A soldier aged 45 years. 

Family History Father died of high blood pressure, otherwise the history is 
noncontribntory Previous Personal History Hemorrhoidectomy at sixteen years 
of age. Present illness The patient states that he had been very nervous all his 
life. As a civilian, five years ago he was treated for this condition He has been 
a heavy drinker consuming 2 to 6 quarts of whiskey per week until he came 
into the Army since which time he has averaged only one to two drinks per 
day However his present condition apparently had its onset m the summer of 
1944 At that time his nervousness began to increase Subsequently he had suffered 
a loss of 35 pounds in weight, associated with l decrease in appetite Frequent 
trembling spells had developed, perspiration bad become profuse and palpitation 
with precordial aching and dyspnea had become a frequent and disturbing symp 
tom He developed a definite intolerance to warmth The enlargement in his 
neck became noticeable about five months before admission and has increased to 


date. His right eye has been noted to hive become more prominent than his left. 

Physical Examination. This patient appeared much older than his stated age. 
He was thin and underweight but exhibited a good hemic component. The skin 
was warm and moist. A fine rapid tremor of the extended fingers and hands was 
present. Bilateral quadriceps weakness was present. The nght eye was more 
prominent than the left and upper Udlag was present The tongue exhibited a 
fine tremor The thyroid gland was enlarged, nght lobe being larger than the 
left, firm and smooth and no murmurs were detectable The lungs were normal, 
the heart of normal tszt and position and with a normal percussion outline and 
sounds of good quality A fairly loud blowing syxrolic murmur was heard over 
the mitral area, transmitted to the axilla. The pulse rate was 120 beats per 
minute, the blood pressure 144/66 mm of mercury 

Laboratory Data The white blood cells varied between 6800 (neutrophils 65 
per cent, lymphocytes 35 per cent) on July 3 1945 to 7800 (neutrophils 52 per 
cent, lymphocytes 46 per cent and eosinophils 2 per cent) on August 16, 1945 
The Blood Kabn Reaction and Urinalyses were negative The Blood Choles- 
terol values varied between 183 mg per 100 cc. on July 3 1945 to 193 mg per 
100 cc. on July 28 1 945 Basal Metabolic rates are illustrated in Figure 56 X ray 
examination of the chert was negative. Electrocardiograms Normal Eye Con 
sultations Exophthalmometer measurements were within normal range and showed 
no significant change during the patient’s stay in the hospital 
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Course Tluouracil (Dcracil) therapy was begun on July 6, 1945, a dose of 
0 2 gm being given three times daily with liver extract intramuscularly The 
patient became less restless, gained in weight, and his blood pressure and pulse 
gradually returned to normal levels coincident with the decline of the basal 
metabolic rate to a normal level (Fig 56) Thiouracil therapy was disconnnucd 



Tig 56— Course of the blood pressure, pulse, w’eight and basal metabolic rate 
in Case III Tluouracil therapy was started on July 6, 1945 at which time the 
basal metabolic rate was +62, weight 143 pounds, pulse rate 92 and blood pres- 
sure 155/72 mm Hg A marked drop in the basal metabolic rate and a gam m 
weight took place with the thiouracil therapy The tluouracil was discontinued 
on July 26, when the basal metabolic rate was +3, weight 150 pounds, pulse rate 
93 and blood pressure 130/70 mm Hg Lugol’s solution was administered be- 
tween Jul> 26 and August 6, 1945 Tin roidectomy was performed August 6 
Following the operation the basal metabolic rate was +2, weight 155 pounds, 
pulse rate 68 and blood pressure 132/70 mm Hg 

on Jul\ 26, 1945 and he was gnen Lugol’s solution, 10 drops three times a da), 
after meals Th\ roidectorm was performed on August 6, 1945 The postopera- 
tive course was uneventful Basal Metabolic Rate August 14 and 16, +1 I Veigbt 
August 14 and 16, 161 pounds Pulse August 14 and 16 68 Blood Pressure 
August 14, 133/72, August 16, 132/70 
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RESULTS OF TREATMENT WITH THIOURACIL 

Prooperahve -As noted m Table t, all patients, except L Z., showed 
a definite drop in the metabolic rate after treatment ■with thiouracil 
Column 1 indicates the number of days of thiouracil treatment neces- 
sary to prepare the patient for the optimum preoperatite state. Col- 
umn 2 indicates chc drop in metabolic rate (per cent), i e,, the differ- 
ence in percentage of metabolic rate between rate when thiouracil 
started and rate when patient w as considered prepared sufficiently for 
Lugol s solution The case of L.Z. was incomplete This patient gave a 
history of somnambulism o\cr a long period While under treatment 
the patient had set eral episodes of somnambulism and it was decided 
to transfer him to another general hospital We did not attribute any 
of his s}mptoms to thiouracil 

All patients responded to thiouracil The response m lowering the 
basal metabolic rate was more rapid and pronounced in some eases 
than in others Bartels 10 found that approximately one day of treat- 
ment with 0 6 gm. of thiouracil was required for each per cent of 
elevation in the basal metabolic rate, but if the patient received the 
Lugols solution before the administration of thiouracil the response 
was slower With this know ledge the date of readiness for operation 
could be predicted This w as not true in our senes. The response was 
rapid in some cases, especially those w'hich at the onset show ed a high 
basal metabolic rate In other cases the response was slow No patients 
m our senes had received Lugol’s solution pnor to the administration 
of thiouracil, therefore that factor did not enter into a slow response 
As stated in our plan of treatment, when a patient fulfilled the 
catena set for optimum preoperaove state, Lugol’s solution was given 
for approximately ten days. During this penod all cases showed a 
progressive but vanable fall in the basal metabolic rate, more marked 
the first three days after the administration of the Lugol’s solution. 
One can assume that this response is partly a thiouracil effect. In 
some cases the reduction was dramatic as shown in Figures 55, 56 and 58 
(case of B.A ) In others it was slow as illustrated in Figure 58 (case 
of K.M ) There was no difference in the response between cases of 
Group I and Group II The administration of liver extract did not 
influence the effect of thiouracil upon the basal metabolic rate. 

It is well to note that the normal basal metabolic rate maj be as low 
as minus 18 When a patient develops thyrotoxicosis the rate mav 
not exceed plus 10 or plus 15 which, m turn, mat be normal values 
for other subjects This w as true m the case of one of the members 
of the Women s Army Corps, who with a severe thj rotoxicosis never 
recorded a basal metabolic rate abov c plus 22 It was noted that 
in this case the basal metabolic rate fell slowlv The pulse show'ed a 
slow fall to normal and there was a moderate increase in w eight The 
tremor of the hands and tongue and ‘sweaty palms’ disappeared just 
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TABLE 1 —RESULTS WITH THIOURACIL THERAPY 


Case 

No of Day* 
Thiouraal 
Therapy 
Required 

Percentage 

Drop in 

B J^LR. During 
Thu Period 

Fulse 

Drop 

Change in 
Weight in 
Pounds 

mm 

27 

+27 to +4 

23 

106-86 

+8 

DT 

14 

+32 to +9 

23 

104-84 

-3} 

Kif • 

21 

+38 to +9 

29 

102-S0 

+2 

T.L.* 

23 

+24 to +11 

13 

98-72 

+12 

B W* 
t 

47 

-H9 to +9 

40 

108-80 

+15} 

S3.* 

19 

+53 to +6 

47 

110-78 

+2i 

BA. 

25 

+52 to +12 

40 

128-76 

+20 

HI 

i n 

+52 to +7 

45 

108-83 

-2 

MA.* 

37 

+43 to +12 

31 

103-70 

+8 

S A.* 

21 

+64 to +6 

38 

104-62 

—2 

PJ.I 

22 

+29 to +9 

20 

88-62 

S 

PW 

30 

+54 to +11 

43 

92-78 

12 

MJ* 

11 

+34 to +14 

20 

92-84 

—2 

MW* 

14 

+32 to +6 

26 

130-94 

+3 

S.B * 

9 

+29 to +4 

25 

104-78 

+ 12 

GL 

13 

+29 to +9 

20 

98-80 

+2 

S.E. 

29 

+30 to +11 

19 

132-82 

+2 

1.2 * 

Incomplete 

o'SSSSST 3 10 “ otitr hos p JtaI 


• Liver extract given. 

1 Developed *grnnnV>cytoilj. 
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Case of KM (see Table 1) Case of B A (see Table 1) 

l ig 58 — Cluneal course m rv\o eases prepared prcopcrativcly with thiouracil followed by Lugol’s solution In the ease of KM liver evtrtcc Mas 
Risen, in that of BA, none was Riven These figures illustrate the sanations in results obtained in patients trcited with thiouracil The first case 
*Ut»\N x w slow n spemM. »n mcii\ioUc ntc cUin^c ’m pviKc nml p\iHo prcv««rc nml prneticnlly no gnm in wci^hr Tlic second shou <; n dramatic 
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pnor to the approach of the basal metabolic rate to minus 8 which in 
this ease was considered normal . _ 

Weight All but four patients gamed weight (see Table 1) Ibe 
maximum weight loss over the entire period of treatment among the 
four panents who lost weight was 3'/. pounds The gain, m general, 
was steady following the first few days of treatment Patients con- 
tinued to gam in weight after thiouracil was discontinued and the 
Lugols solution was administered, the increase during this period was 
not more rapid tlian during the period when the thiouracil was admin- 
istered Pulse All patients showed a steads fall in pulse rate The aver- 
age drop in pulse rate was 29 (see Table !) Blood Cholesterol In all 
cases there was a consistent rise in the blood cholesterol concentra- 
tion as the metabolic rate fell 

The changes in blood pressure were variable. The majority showed 
a consistent drop in pulse pressure concomitant with the fall in the 
metabolic rate. 

The changes in the thyroid gland were variable In some subjects 
the gland became smaller and firmer In a few’ it became larger and 
firmer 

Toxic Reactions — The hccracure contains many reports of toxic re- 
actions following thiouracil treatment. These reactions have been vary- 
ing in degree and sc\ enrj Reveno’ 8 reported gastric distress m the 
form of pain, burning and gnaw mg at the onset of fiv c of his cases 
This was promptly relieved b> the taking of food with the medica- 
tion One patient was reported suffering from chills and fever ten 
days after starting treatment This lasted two days but ceased after 
the drug was stopped None of the abov e s> mptoms w as noted in our 
series. 

Palmer 18 reported that microscopic hematuria and crystalluna oc- 
curred in three eases before sodium bicarbonate wus added to the 
routine thcrapv We encountered no cases of microscopic hematuria 
or crystalluna 


Clute and Williams 13 report that certain panents, pcrhnps 10 per 
cent, have complications, from thiouracil therapy, of sufficient degree 
to necessitate discontinuance of the drug In our senes of twenty- 
three cases, only one patient developed a compbcation senous enough 
to necessitate withdrawal of thiouracil. Clute and Williams 13 observed 
a morbilliform rash, with itching which disappeared although treat- 
ment was continued Three patients developed urticaria, two of whom 
developed joint pains and fever necessitating cessanon of the drug 
rhese wnters advised that thiouracil should be given with great 
care to any patient known to have allergic symptoms Bartels 10 re- 
ported skm eruptions m three patients The skin eruptions were cen- 
tralized purely macular papular in type and pruritic Relief was 
prompt on stoppmg treatment. No rashes or skin symptoms were en- 
countered m our senes Bartels'- also reported edema of the arms and 
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legs at the end of the treatment in two patients The appearance of 
the skin resembled the early stage of scleroderma These patients 
were not myxedematous We did not observe this complication 

Moore and his associates 15 reported four cases of oral infections 
possibly related to the drug, and a generalized adenopathy All symp- 
toms susbided upon cessation of the drug These investigators also 
report two cases of fever associated with drug sensitivity and Bartels 16 
reported for such cases Neither oral infections nor febrile responses 
to the therapy were observed m our study 

Miscellaneous toxic reactions reported by others, some of which 
were possibly due to thiouracil, were headache, jaundice, enlarged 
lymph glands, diarrhea and enlarged salivary glands In one case there 
was hemorrhage into the thyroid gland supposedly caused by in- 
creased vascularity due to thiouracil We did not encounter any of the 
above 

The most serious toxic effect noted resulting from thiouracil is 
neutrophilic leukopenia or agranulocytosis All investigators have re- 
ported encountering this complication in varying degrees of seventy 
at one time or another m their senes Astwood, 0 Williams and Clute 11 
reported this complication in their early cases It was believed that 
m one of these cases much larger doses of thiouracil were used than 
are now believed necessary Moore and his associates 15 reported two 
cases in which the white cell count fell to the neighborhood of 2500 
but the polymorphonuclear leukocytes never fell below 30 per cent 
In one case the drug was continued with a return of the count to 
normal In the other the drug was stopped Bartels 10 reported the de- 
velopment of leukopenia in three cases in his series of the first 100 
patients who were treated preoperatively with thiouracil This oc- 
curred after two, eight and ten months of treatment, the dose of 
thiouracil being 0 3, 0 1 and 0 05 gm daily respectively The changes 
were quite sudden with a reduction in the total white count and the 
polymorphonuclear cells He further reported a quick return of the 
blood to normal following discontinuance of the drug One case in 
his senes presented the early stages of agranulocytic angina 

Kahn- 3 reported a fatal agranulocytosis resulting from thiouracil— 
it is believed that severe diabetes mellitus was a contributory factor 
Nine of the first twenty-two patients treated by Palmer 10 developed 
transient leukopenia As soon as the white blood cell count reached 
4000 the drug was discontinued for a minimum of seventy-two hours 
The depressant effect was always transient and lasted usually about 
forty-eight hours No depressant effect was noted after treatment with 
thiouracil had been resumed 

Thiouracil has been given in more than 2000 cases and there have 
been seven known fatalities from agranulocytosis In our senes, one 
patient dc\ eloped agranulocj tosis This was m Group II, the group 
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m which liver extract was given. This ease will be published fully at 
a later date 

This patient was a 29 ) car old soldier olio served over four yean on acme 
duc> His first complaint teas in September, 1944 eight months pnor to odnus 
non to the hospital In this ease, administration of thiouracil was started m a 
dosage of 0-2 gm. three tuna a das tilth 1 UJSF umt of erode liter extract 
given intramuscularly on alternate davs The diet and titamins Mere prcscrilied 
as indicated under the plan of treatment The patient slow Ij improved His 
weight increased from 138 to 158 pounds His symptoms subsided the basal 
metabolic rate dropped to 9 per cent on June 19 On June 20 thiouracil was 
ihsconcmucd Counts taken on June 19 Mere white blood cells 5100 ncutm 
philt 61 per ccnr lymphocytes 38 per cent eosinophils 4 per cent On June 21 
the count was white blood cells 3200 neutrophils 54 per cent, lymphocytes 38 
per cent eosinophils 5 per cent monocytes 3 per cent. Suddenly on June 23 
neutropenia appeared Ac that time the |iauent felt ter} well The count on 
that date was white blood cells 4800, neutroplills 5 per cent, lymphocytes 80 
per cent, eosinophils 15 pee cent Laver extract tvas then gvtcn daily Pcntnuclco 
tide and scllosi bone marrow treatment was begun and 500 cc of whole blood 
was given On June 24 the panent developed a sore rliroat and an clerapnn of 
temperature to 101 F On June 25 the count tvas white blood cells 3000 ncu 
trophils 6 per cenc, lymphocytes 76 per cent, eosinophils 18 per cent On June 
27 the count was white blood cells 1600 neutrophils aero, lymphocytes 86 ptr 
cent, eosinophils 11 per cent monocy tes 3 per cent The temperature rose to 
103 F On June 29 the panent began to feel better On that da> the blond 
count showed the first real change with the appearance of 5 stab cells, although 
an indication of improvement had been given b) the appearance of an occa 
•JDna! mvelocytc or metamyelocyte in the previous twenty four hours 

Pcmalhn was begun on June 23 Lugols solution was given in doses of 10 
drops three times a day after meals throughout the neutropenic period I lie 
panent made a slow recovery' with gradual nnproicmcm in Ills white blond 
count. On July 3 the white blood cell count was 6000 neutrophils 61 per cult 
lymphocytes 34 per cent, eosinophils 3 per cent, monocytes 2 per cent Thy 
rotdectonvy was performed on August 13 1 945 The patient had a smooth post 
operanve course. 

Table 2 shows a comparison of blood studies in four cascs~tvvo 
from Group I, treated with thiouracil and Lugol's solution and tw o 
from Group II, treated with thiouracil, I ugol’s solution and liver ex- 
tract (1 U.S.P umt) on alternate days 

A review of this table reveals no marked difference in the blood 
pictures of all four cases It will be rtocc d that thiouracil at no time 
had a depressant effect, in fact, the neutrophils increased remarkably 
during thiouracil administration 

An analysis of all the cases of Group I and Group II shows that 
the administration of liver extract had no appreciable effect upon the 
blood picture In fact, our only ease of agranulocytosis occurred m 
the group receiving liver extract on alternate days during the adrmn- 
tstraaon of thiouracil It is well to note that in this case of agranul >- 
evtosis, thiouracil was tllsromlt/ticd three days before the sudden w ,, 
of neutropenia One i aiinoi but be impressed that m tin- trust - ' 
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of pattents with thiouracil, the total white cell and differential counts 
should be observed closely and frequently We feel that when the 
white cell count falls to 4000 or neutrophils show a drop to 40 per 
cent, daily blood counts should be made Thiouracil should be discon- 
tinued when the white blood cell count falls as low as 3500 or the 
differential count shows a fall to 30 per cent neutrophils 
As stated previously, a close liaison was kept between the surgical 
and medical service Frequent consultations were held The ophthal- 
mologist was consulted before treatment, during treatment, and just 
prior to operations Measurements by exophthalmometer were taken 
on all patients The changes in readings were not significant All were 
within 1 to 4 mm of exophthalmos, and were of the “thyrotoxic” 
variety 

TABLE 2— BLOOD CHANGES UNDER TREATMENT WITH THIOURACIL 


No Liver Extract Given 


Case A P 

Hgb % 

W B C. 
Count 

Differential Count 

Neutrophils 

Lymphocytes 

Eosinophils 

Monocytes 

Basophils 

3 May 

12 5 

5400 

64 

34 

2 



Thiouracil 

started 0 2 

GmTID 






5 May 

15 0 

6650 

59 

40 



1 

8 May 

13 5 

5900 

68 

32 




12 May 

15 0 

5100 

54 

46 




16 May 

14 5 

7200 

61 

37 

I 

1 


19 May 

14 0 

6200 

66 

33 

1 



22 May 

15 0 

6000 

38 

62 




26 May 

14 5 

6300 

64 

36 




28 May 

14 0 

6300 

68 

32 




29 May 

15 0 

7000 

68 

32 




31 May 

16 4 

5800 

70 

30 




2 Tune 

15 0 

8700 

61 

37 


2 


Thiouracff < 

iscontlnued 

Lugol s gu 

en 





5 Tune 

IS 0 

8400 

52 

48 




26 June 

15 5 

5300 

54 

46 




16 Aug 

15 5 

5450 

52 

44 

4 



CasePW 








30 Jan 

14 5 

4800 

40 

54 


6 


7 Feb 

13 4 

7100 

47 

58 


5 


17 Feb 

17 0 

6000 

42 

57 

1 



19 Feb 

16 0 

6700 

58 

40 

1 

1 


Thiouracil 1 

hernpy begun 






24 Feb 

17 5 

5000 

49 

51 




26 Feb 

16 5 

6800 

50 

48 

2 



28 Feb 

17 0 

5650 

55 

40 

2 

3 


3 Mar 

13 4 

7540 

68 

32 




8 Mar 

16 5 

7800 

73 

25 

2 



10 Mar 

13 8 

6380 

63 

36 


1 


15 Mnr 

17 2 

6690 

61 

34 

3 



17 Mar 

16 8 

8650 

65 

3 3 

1 

1 


21 Mar 

16 5 

8350 

60 

37 

2 



Thiouracil discontinued 







27 Mnr 

15 3 

9S00 

68 

32 




29 Mar 

15 3 

8300 

*>9 

41 




41 Mar 

16 9 

8750 

60 

39 

I 



5 Apr 

15 3 

7500 

6*5 

31 


1 


20 Apr 

16 8 

6450 

62 

38 




4 Mas 

17 2 

8650 

82 

48 




S Ma> 

16 3 

8700 

52 

48 




15 Mn\ 

16 8 

6800 

51 

49 




16 May 

15 3 

6700 

56 

42 


2 
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CONCLUSIONS 

1 Thiouracil is a valuable agent in the preoperative management of 
the thyrotoxic patient, especially when followed by Lugol’s solution 
for a period of ten days after maximum benefit has been obtained from 
thiouracil 

2 No serious toxic effects save one case of agranulocytosis were 
noted 

3 The white blood cell counts must be followed closely and 
checked frequently while these patients are under treatment with 
thiouracil The counts should be followed at least three days after 
thiouracil is discontinued 

4 Crude liver extract, 1 U S P umt intramuscularly on alternate 
days, did not prevent the development of agranulocytosis in one pa- 
tient receiving thiouracil 

5 The operative and postoperative course of patients prepared for 
operation with thiouracil and Lugol’s solution has been satisfactorilv 
uneventful No surgical complication was encountered which could 
be attributed to thiouracil therapy 
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correlation with the gastroscopic appearance of the stomach Atten- 
tion repeatedly has been directed to the fallacy of correlating the 
character of the gastric submucosa to the mucosal appearance of the 
stomach The functional character of the stomach m respect to 
secretion often is independent of the mucosal appearance There are 
not inconsiderable differences of opinion among competent observers 
concerning the character of the gastric mucosa at the time of a given 
gastroscopic examination Striking variations in the character of the 
gastric mucosa are recorded in the same patient on subsequent exam- 
inations The changing character of the mucosa when varying amounts 
of air are pumped into the stomach has been the source of comment 
Between the personal equations of different observers and the chang- 
ing character of the gastric mucosa, it is not surprising that a variety 
of opinion exists concerning the validity of any single gastroscopy 

Value of Gastroscopy in Certain Gastric Lesions —Let us consider the 
information one expects to obtain from gastroscopy in specific gastric 
lesions 

1 Gastritis —Schindler divides gastrins into (a) superficial, ( b ) 
atrophic, ( c ) hypertrophic and (d) postoperative stomach These 
divisions are not mutually exclusive One may find degrees of each 
m the same stomach Superficial gastrins of severe degree is rare in 
my experience Minor degrees of gastric irritation are common, and 
frequently the cause and significance are matters purely of specula- 
non The late picture of atrophic gastntis is striking and in mild or 
moderate degree the recogmnon is not easy Severe hypertrophic gas- 
trins especially with thick nodular folds is easily idennfied The pig- 
skin character of early hypertrophic gastrins may be difficult of recog- 
mnon and its significance again is a matter of speculation An analog)’ 
between this appearance and the surface appearance of the tongue and 
the rectal mucosa is interesting Atrophy of the papillae of the tongue 
frequently causes comment but I am not aware of any profound clin- 
ical deductions to be drawn from an apparent thinning or atrophy of 
the rectal mucosa “Schindler’s postoperative stomach” seems to repre- 
sent merely irritation near the site of a stoma at which there is an 
artificial juxtaposition of stomach and small bowel mucosa Reference 
previously has been made to the difficulty of correlating the clinical 
findings and gastroscopic appearance of gastric mucosa The degree 
and character of peristalsis, especially in the gastric antrum, may fur- 
nish some information regarding submucosal infiltration or inflamma- 
tory changes 

2 Gastric Ulcer — Wc gastroscopc all patients with gastric ulcer 
in wluch there is no contraindication to the procedure A gastric 
ulcer may be visualized long after its disappearance has been reported 
bv roentgen examination Occasionally, small gastric ulcers arc seen 
w hich \\ ere not reported by x-ray, hov. ever, expert roentgenography 
rarclv fails to locate a gastric ulcer except where the lesion is \cry 
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small It is interesting to obsen c the healing of a benign gastric ulcer 
by repeated gastroscopy but the value to the patient is negligible ex- 
cept in instances \\ here malignancy is expected Gastroscopy may be 
of significant \aluc m determining whether or not a gastric ulcer is 
malignant, howet cr, m eases with lndctcnronant appearances v. c pre- 
fer resection of the ulcer to fruitless gastroscopic speculation When 
the pathologist cannot be certain of the benignanev of the resected 
specimen prior to microscopic examination, it seems useless to expect 
gastroscopy to make the differentiation in vivo 
3 Gastric Malignancy -In onlv rare instances will gastroscopy fur- 
nish much additional information in well defined eases Most surgeons 
prefer to determine resectability at the operating table by direct in- 
spection rather than accepting a prior gastroscopic opinion, a prefer- 
ence with which I am in accord Late gastric involvement such as may 
be demonstrated by x-ray rarely requires gastroscopic confirmation 
In early prepyloric lesions gastroscopy may aid in detecting malignant 
mucosal changes but a negative gastroscopic report must be interpreted 
with reservation, since it is possible to confuse the pylorus with the 
distal normal antral mucosa immediately proximal to a prepyloric gas- 
tric lesion The difficulty of visualizing adequately the antrum in the 
fish hook type of stomach is well known to all gastroscopists and pre- 
sents a problem quite in contrast with the ease of visualizing the 
pylorus m the steer-horn t> pe of stomach The gastroscopic picture 
of leiomyosarcoma of the stomach especially in instances in which 
central necrosis has occurred is quite characteristic and is of great 
aid in differentiating that tumor from other growths 

4 Benign Tumors —Gastroscopy may be of great value m visualiz- 
ing the character of polyps and other benign tumors Multiple polyps 
must be differentiated from severe nodular hypertrophic gastrins The 
presence of normal gastric mucosa surrounding a benign tumor affords 
addinonal data when the question of operation arises 

5 Indeterminate Roentgen Fmdmgs —In my experience gastroscopy 
is of the utmost value m cases in w hich expert roentgenography fails 
to outline clearly a suspected gostnc lesion I am refemng particu- 
larly to antral gastric lesions in which the roentgen differentiation be- 
tween localized hypertrophic gastrins, gastric ulcer, early gastric 
malignancx and spasne contractions of the musculans mucosa is most 
difficult Truly, the differennanon cannot be made with certainty by 
gastroscopy, however, visualization of the area in quesnon affords an 
addinonal source of mformanon which should not be overlooked 

Safety Fa dors .-The factor of safety in the average gasnoscopic ex- 
amination must be considered Relanvely few accidents hate been re- 
ported, however, few observers make a point of reporting them mis- 
takes. 1 am sure that the true incidence of gastnc and esophageal per- 
forations by gastroscopists is far in excess of those reported There 
arc certain mdn 'duals of determmanon who should avoid performing 
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any endoscopic examination and it is the duty of those who teach 
gastroscopy to discourage heavy-handed operators before they become 
a menace Unfortunately the inept operator rarely admits his fault 
Contraindications to Gastroscopy —There are certain contraindica- 
tions to gastroscopy which in degree vary from relative to absolute 
They may be listed categorically as follows 

1 Any lesion of the esophagus 

2 Lesions of the cardia m close apposition to the esophageal open 

mg into the stomach 

3 Mediastinal inflammation or tumefaction 

4 Moderately severe pulmonary or cardiac disease 

5 Cirrhosis of the Liver or anv other condition which gives rise 

to esophageal varices 

6 Marked spinal curvature 

7 Inflammatory conditions of the pharynx 

8 Marked general debility 

9 Gross malposition of the stomach 

10 Recent severe gastric hemorrhage or recent postoperative stom- 

ach 

11 Suspected chronic perforation of a peptic ulcer, gastric or 

duodenal 

To the conservative mind, a safe rule would be to avoid gastroscopi 
when in doubt about a possible contraindication Insistence that all 
candidates for gastroscopy have a thorough roentgen study of the 
esophagus, stomach and duodenum and that the operator view the 
films personally will add to the safety of the patient 

Conclusion —Gastroscopy, m the hands of a careful operator, with 
full cognizance of the dangers, limitations and possibilities of the pro- 
cedure, is a useful adjunct in the evaluation of certain aspects of gas- 
tric disease 
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Medicm. Corps Arms or tor. Umted Statks 

Carcinoma of the large bowel is relam cly uncommon in military 
personnel as compared with other disorders of the gastrointestinal 
tract. Lesions of this nature, however, are not altogether rare In the 
large Arm) general hospitals in the Zone of the Interior, carcinoma 
of the colon and rectum is seen sufficient!) often to constitute a dis- 
tinct problem Twenty-one patients with proved cancer of the large 
bowel hat e come under mv observation in the course of four years of 
consecutive service in the gastrointestinal sections of two Army gen- 
eral hospitals in the Second Service Command In many of these cases 
little or no suspicion of malignant disease was entertained during the 
early symptomatic stage. The comparatne youth of the patients and 
the presumed unusual character of their manifestations were mislead- 
ing features which often lulled the examining officer into a false sense 
of security The important lesson drawn from this experience with 
military personnel is the need for a greater colon cancer awareness 
among physicians and laity alike. In the hope of contributing toward 
this end, a review of the subject of carcinoma of the colon and rectum 
is being presented utilizing our experience w ith military personnel for 
purposes of illustration 


INCIDENCE 

Of all deaths from cancer about 11 per cent are caused by malig- 
nant neoplasms of the colon and 5 to 6 per cent by malignant neo- 
plasms of the rectum and anus Together these lesions are responsible 
for approxunatelv 27,000 deaths in the United States yearly The in- 
cidence of malignant tumors of the large bowel m military personnel 
is not to be estimated from the experience with these lesions in Ann) 
general hospitals m the Zone of the Intenor These hospitals would 
he expected to have the highest incidence in the Army since patients 
are sent to them from numerous installations w hich are more directly 
co ." ccrne d with servicing troops in the field or in garrisons Of 1801 
so diets (enlisted men) discharged from the gastrointestinal sections 
0 ^Tilton and Rhoads General Hospitals with an established diag- 
nosis between November 1, 1942, and August 31, 1943, seven, or 0 38 
pet cent, proved to have cancer of the colon or rectum In addition 
0 ,^ 1 >C cases, manv others w ere encountered during the same period 

m o ncers and in enlisted men who w ere admitted direct!) to the 
burgical Service. 

trom the Tilton General Hospital, Fort Doc, New- Jersej 
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ETIOLOGY 

Previously existent benign colonic neoplasms, such as adenomatous 
polyps, may subsequently undergo malignant transformation Although 
doubted by some, there is much to support the belief that this sequence 
of events takes place fairly frequently The malignancy index in cases 
of colomc polyposis varies widely Reports of different observers range 
from 5 to 85 per cent 7 with the incidence of malignant change great- 
est in those polyps found in carcinomatous colons Very often both 
the gross and histologic appearance of a colonic neoplasm is such as 
to suggest that it developed on the basis of a previous polyp (Fig 59) 
Patients with the heredofamilial type of disseminated polyposis almost 
invariably tend to develop colomc carcinoma sooner or later This was 
the case in one of our patients, a white soldier, aged 26, who had 
proctosigmoidoscopic as well as roentgenologic evidence of a widely 



Fig 59 —An ulcerated adenocarcinoma of the rectum removed from a 27 year 
old white soldier The polypoid character of the base of the lesion, especially at 
its periphery, suggests that the tumor originally may have been nodular in char- 
acter and subsequently ulcerated The appearance also suggests the possibility 
that the lesion may have had its origin in a preceding polyp 

disseminated polyposis Carcinomatous changes were shown to be pres- 
ent m several of the polypoid lesions 
The tissues of the intestinal wall of those colons in which a car- 
cinoma has developed have been shown by Dukes 10 and by Bargen, 
Cromar and Dixon 3 to show changes which they construe as poten- 
tially malignant The possibility of a potentially malignant state in the 
colon acting as a precursor to the development of carcinoma is an at- 
tractive hypothesis, but it remains to be proved that the changes noted 
arc precursors and not effects of the cancer Inflavmtatory lesions of 
the colon may predispose to the development of malignancy Bargen, 
Jackman and Kerr 1 reported an incidence of carcinoma of 3 2 per cent 
in 871 cases of chrome ulcerative colitis observed by them and Coffcv 
and Bargen 10 reported an incidence of carcinoma m polyposis asso- 
ciated with ulceramc colitis of 25 per cent Most other investigators, 
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howeier, have not encountered such a high percentage of carcinoma 
in cases of chronic ulcerative cohos The consensus is that the polyp- 
oid lesions of ulccratne colitis may become malignant but probably 
do so rarely Diverncuhcis has long been thought to predispose to 
cancer Most physicians today consider the rclanonslup between diver- 
ticulitis and cancer to be incidental rather than actual 11 The impor- 
tant thing to bear m mind is that an individual w'lth diverticulitis mi) 
also have a carcinoma IVc were misled in this regard in one of our 
cases, a 52 year old officer with a histor) of intermittent diarrhea and 
abdominal pain m whom a barium enema disclosed multiple diver- 
ticula with areas of spasm and irritability indicative of diverticulitis 
One such area w'as present at the splenic flexure A few months after 
discharge from the hospital the patient was readmitted with an ad- 
vanced malignancy of the splenic flexure which had eroded through 
the stomach to form a gastrocolic fistula. Undoubtedly, the malignancy 
had been present at the time the patient w'as first seen but w'as mis- 
takenly attributed to die crticuhns Stall another one of our patients 
with distinct roentgenologic evidence of divcrticulosis of the colon 
showed areas of irregularity and narrowing in the sigmoid and in the 
rectosigmoid These proved to be separate carcinomatous tumors situ- 
ated in a bow'd which was also the seat of a widespread divcrticulosis 
Anal cancer may take origin in fistulas, fissures, inflamed anal tags 
and other inflammatory lesions of the amts 37 but is an exceedingly 
rare occurrence. 

Chrome trritation of the colon, as from constipation and parasitic 
infestation, appears to plav little or no role in the production of can- 
cer A predisposition toward colonic cancer mav be inherited 11 but 
some exciting factor seems to be required, in addition to the inherited 
susceptibility, for the actual development of carcinoma 

PATHOLOGY 

About two thirds of the malignant tumors of the large bowel in- 
volve the left colon and about one-third the right colon 13 3 " The rec- 
•wn, sigmoid flexure, cecum and ascending colon, transverse colon, 
escending colon, hepatic flexure and splenic flexure tend to be in- 
volved in order of frequency 1 58 30 In this senes of twenty-one cases 
in military' personnel, the frequency of involvement was as follows 
rectum, 3, rectosigmoid 6, sigmoid flexure, 1, descending colon, 2, 
sp emc flexure, 2 transverse colon, 2, ascending colon, 3 and cecum, 
, u T” 1 case Uvo separate lesions were present and in another, not 
l?o ° ln t * le tabulation, several polyps m vanous locations m the 
An showed carcinomatous transformation, 

- enocarcmomas of the large intestine may be divided for purposes 
i classification into four mam types (I) Nodular This type pro- 
, ' u men as a globular sort of mass which frequently' ulcer- 

metimes, especially in the cecum the tumor adopts an en- 
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cephaloid or fungoid appearance, grows to a large size, and oozes 
reely from its ulcerated surface (Fig 60) The connective tissue 
content is variable but usually is plentiful enough to make the tumor 
mass hard (2) Scirrhous In this variety the fibrous tissue element is 
outstandingly prominent, producing an extremely hard, contracted 
mass As a rule, tumors of this variety are small and give rise to the 
so-called napkm-nng” type of growth Intestinal obstruction is fre- 
quent The scirrhous tumors are rare m the rectum and are found 



Fig^ 60— Nodular fungoid adenocarcinoma of die cecum removed from a 39 
year old Negro soldier This illustrates the size to which lesions in this region 
may grow' and demonstrates the ulcerative, necrotic character of the base from 
which sanguineous esudate characteristically oozes 

much oftener in the left than in the right colon (Fig 61) (3) Colloid 
This variety of growth is also known as mucoid, mucinous or gelatin- 
ous, because of its shiny gelatinous appearance and rich content of 
mucinous material Tumors of this nature are uncommon They are 
found most commonly in the rectum and rectosigmoid and in the 
cccurn and ascending colon Ulceration occurs frequently (4) Fapil- 
/<7ry This ty pc resembles a warty excrescence or papilloma Usually 
shallow ulcerations take place. The tumors are not very common and 
tend to occur most often m the left colon 
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Microscopical!) , adenocarcinomas of the well differentiated v anety 
classically show well-formed glands These are lined b\ large col- 
umnar cells with a darker tlian normal cytoplasm and a v csicular In - 
perchromatic nucleus mmy of which show mitonc figures In the 
poor!) differentiated tumors glandlikc structures arc much less in e\ 1 - 
dencc and the tumor cells tend to appear in masses or cords In the 
colloid variety there is an excessive amount of mucinous material both 
inside the cells and outside in the intracellular spaces 
Adenocarcinomas of the large intestine characteristically grow 
slow 1) and are of a relatn cl) low grade of malignancy Numerous 



ttmenon and a palpable film mass in the right lower quadrant of the abdomen 
This type of lesion is comparatively uncommon in this portion of the bowel 
Tlie great tendenc) for these lesions to produce narrowing of the bowel and 
intestinal obstruction is \i ell shown 

schemes have been advanced to classify carcinomas of the large intes- 
tine as to their grade of malignancy The various criteria used include 
(0 the boundaries reached (Dukes) 50 , (2) the pace of growth deter- 
mined by the percentage content of differentiated as compared with 
undifferentiated cells observed microscopically (Broders) 10 , (3) the 
degree of histologic differentiation 40 , and ( 4 ) the amount of mucin 
demonstrable in the cancer cells, presuming that mucus formation is 
an expression of intestinal cell function . 34 About 75 per cent of car- 
cinomas of the colon are Broders’ Grade 1 or 2 50, 33 Two-thirds of 
the carcinomas of the right colon and nearly three-fourths of those of 
left colon may be classified as Grade 1 or 2 30 The majority of rectal 
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carcinomas are of Grade 2 malignancy and at least 75 per cent are 
either Grade 1 or 2 Stout 40 found that only 22 per cent of rectal and 
14 per cent of colonic cancers were undifferentiated or poorly differ- 
entiated 

Widespread metastasis may occur with the regional lymph nodes, 
the liver and the lungs being the most common metastatic sites Metas- 
tasis takes place usually in one of three ways ( 1 ) by direct extension, 
(2) through the blood stream, (3) via the lymphatics Of these, the 
lymphatic route is undoubtedly the most important Careful dissection 
of all nodes, with or without special clearing of the bowel, has shown 
that metastasis to the nodes is present m from 65 to 70 per cent of the 
cases of carcinoma of the rectum 17 * 22 - 24 and m about 60 per cent of 
the cases of carcinoma of the colon 17 The tendency to metastasize is 
generally greatest in the rectum and sigmoid and least in the cecum 
This is somewhat remarkable because the lymphatic structures m the 
cecum and appendix are more extensively developed than in any other 
segment of the large bowel Regional lymphatic extension is extremely 
common and widespread in the colloid variety of adenocarcinoma de- 
spite the fact that this tumor is slow-growing and late in metastasizing 
Some interesting features regarding metastasis have been brought to 
light by the work of Gilchrist and David 24 and Coller, Kay and Mac- 
Intyre 17 These investigators have shown among other things (1) that 
age apparently exerts no important influence, (2) that there is no 
correlation between the size of the lesion and the presence of metas- 
tasis, the incidence of metastasis even being higher in persons with 
smaller lesions than in those with larger ones, (3) that the higher the 
grade of malignancy the more likely the presence of nodal metastasis, 
and (4) that retrograde spread and interrupted spread may occur with 
normal nodes intervening between the primary site and the next near- 
est involved node 

It has been estimated that approximately 5 per cent of colonic neo- 
plasms are multiple and primary 29 38 This is an important but fre- 
quently forgotten feature of adenocarcinoma of the large intestine In 
the flush of discovery of a neoplasm of the colon or rectum one tends 
to neglect the remainder of the bowel which deserves also to be 
surveyed carefully for additional tumors One of our patients showed 
two separate unrelated primary carcinomas, one m the rectum and 
the other in the sigmoid flexure Another, previously noted, had mul- 
tiple carcinomas engrafted on a preexistent diffuse polyposis 

CLINICAL ASPECTS 

The average age of patients -with cancer of the colon or rectum is 
about 55 years with from S5 to 90 per cent of the cases occurring in 
persons older than 40 vears This very preponderance of the older 
age group tends to make us forget that approximately 5 per cent of 
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the cases are persons under the age of 30 scars In the group of 
twenty-one cases in mihtnrv personnel the ages ringed from 20 to 59 
with an average of 36 years, set cn, or 33 3 per cent were less than 30 
years of age. The se\ ratio in colonic carcinoma is approximately two 
males for each female. As mighr be expected, only one of the military 
personnel group was a female The ratio of whites to Negroes is dif- 
ficult to assess because of the xanation in the population m the locali- 
ties from which reports on the subject emanate In the group of mili- 
tary personnel, two of the twenty-one were Negroes 
A bare majority of patients with malignant disease of the colon and 
rectum, approximately 60 per cent, seek medical advice within a year 
after the onset of symptoms, only 20 per cent seek adt ice within the 
first three months 50 The average interval from onset to hospitalization 
is about nine months in cancer of the rectum and one j ear in cancer 
of the colon The duration of symptoms before diagnosis is longer on 
the average when the carcinoma is in the right colon than when it is 
m the left colon 


Symptoms— In the early stage of the disease the clinical pattern in 
colonic carcinoma, regardless of the portion of the large bowel in 
volved, presents no pathognomonic symptoms Any symptom suffi- 
cient to attract attention to the bowel may be a symptom of cancer 
Completely asymptomatic cancer of the large intestine in the sense 
that a lesion may be discovered in a patient without symptoms of al- 
tered bowel function, abdominal cramps, pain or abnormal stools is 
rare. This was true of one of the patients in the group I observed, a 
43 year old white soldier who complained of heartburn and rhyth- 
mical, postprandial, epigastric pain of an ulcer character Roentgen- 
ologic examination disclosed a deformed duodenal cap consistent with 
duodenal ulcer However, on physical examination a huge nodular, 
hard liver was felt and on barium enema examination an obstructing 
tenon was demonstrated in the descending colon just distal to the 
splenic flexure (Fig 62) 

In patients with carcinoma of the right colon, constitutional symp- 
toms are prominent and a tumor mass is often palpable while obstruc- 
tion is not very common. There is some type of abdominal discom- 
ort or distress m at least 75 per cent of tbe cases When real pain is 
present it is usually mdd and is commonly indefinitely localized to the 
ught periumbilical area and the right lower quadranc. Almost half 
e patients describe dyspeptic phenomena such as anorexia, bloating, 
e ctung, epigastric fullness, nausea and vomiting Weakness, fadgue 
■ we, Bht loss are fairly common. Approximately one in four com- 
™ ° c CO r? atIOn ' ^ Ut t ^ us ls ordinarily not as marked as in car- 
the <--1° ,*■ c °l° n > 15 uncommon in patients with lesions of 

„ larr hea occurs perhaps a little more frequently than con- 
stools Characteristically no blood is grossly discernible in the 
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The symptoms that characterize carcinovia of the left colon are 
predominantly those of intestinal obstruction The obstructive phe- 
nomena usually appear fairly early so that evidence of constitutional 
deterioration develops late m the course of the disease Ulceration 
with bleeding is more commonly apparent m the stools Abdominal 
pain, which is described m from one-half to two-thirds of all cases, 
is of variable seventy In the initial stages it may amount to no more 
than a weighty feeling, an ache, a mild cramp, a dull pain or a feeling 



Fig 62 —A long mahgmnt stricture of the descending colon just distal to the 
splenic flexure is clearly shown This was discovered in a 43 year old white 
soldier who had no symptoms referable to the large bowel, but who showed 
striking signs of w idespread metastasis with a huge nodular liver 

of gascousness associated with an increase in expulsion of flatus The 
distress usually grows more pronounced as tame passes and is suc- 
ceeded in turn by griping and real colickv pain Not uncommonly, 
intestinal obstruction with severe colic and abdominal distention de- 
velops rather abruptly and may even be the initial evidence of the 
disease Constipation develops for the first time or becomes definitely' 
more pronounced than had hitherto been true, m at least half the 
cases The progressive character of the constipation is of the greatest 
importance. Diarrhea, which is encountered in from 10 to 20 per cent 
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of all casts, is intermittent Visible blood loosely attached to the out- 
side of the stool is observed by approximately one-fourth of the pa- 
tients Weight loss is to be found in about a third or more of the 
cases but is a late developing change. Dyspeptic phenomena arc un 
common 

Carcinoma of the rectum is characterized in the mam by a change 
m the character of the stool, alteration m bow cl regularity and grossly 
visible bleeding A gradually progressive alteration m the established 
bowel habit is one of the outstanding symptoms in patients with a 
rectal neoplasm from 85 to 90 per cent of the patients obsene blood 
or bloody mucus on defecation at some time in the course of the dis- 
ease and the attention of the panent not infrequently is first attracted 
by this Pam ordinarily is not sey ere and is of a minimal character 
unless the anal sphincters are implicated or the tumor mass comes 
within the grasp of the sphinctenc musculature Extension of the 
groyy-th into the perirectal structures or infiltration of the nen es also 
causes severe and pronounced pam Characteristically , the pain is more 
of a distress, described as a w eighty feehng m the pelvis or rectum, a 
sense of fullness about the outlet, soreness, irritation, itching or a mild 
tramping at the time of stool Too much emphasis has been placed on 
the so-called “ribbon or “pencil” stool as a prominent manifestation 
of cancer of die rectum The final form adopted by the stool is deter- 
mined mainly by the caliber of the anal canal and a tumor mass is of 
significance in this regard only when it involves the anus itself Buie 12 
found deformed stools m only 14 per cent of 1937 patients of car- 
cinoma of the rectum and sigmoid Loss of weight and strength is 
present only m cases with advanced disease and is usually antedated 
by other symptoms Dyspepsia is rare unless metastasis has taken place 
to the liver or upper abdomen 

Physical Findings —The general appearance of a patient yvith a malig- 
nant tumor of the large bowel depends upon the duration of the ill- 
ness, the stage of the growth and the presence of complications such 
as abscess formation In some patients with cancer of the cecum or 
ascending colon a pallor and sallowness may be seen even though 
nutrition is still good If the abdomen is carefully palpated a mass mat 
be found m about a third of all cases, irrespective of the location of 
the growth in the bowel It is commonly believed that tumor masses 
art most often felt when the cancer is m the right colon, but this is 
open to question. If obstruction is present there may be audible and 
at tunes visible hyperpenstnlsis abdominal distention and tympanites 
Metastasis may be evidenced by distortion, hardening and thickening 
of the umbilicus hardening, enlargement and nodularity of the liver 
the presence of ascites enlargement and firmness of the inguinal lymph 
nodes, the presence of an enlarged palpable left supraclavicular lymph 
node or enlarged firm nodes in the axillae or at the outer border of 
the left pectorahs ma)or muscle or by physical abnormalities m the 
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examination of the lung or demonstrable changes in the lung on roent- 
genologic examination 

Approximately 75 per cent of all rectal tumors are within the reach 
of the index finger provided a careful and adequate examination of 
the rectum is performed Unfortunately, this simple yet important 
examination is still widely neglected Not only will digital examination 
reveal the existence of a lesion, but in the presence of such a lesion it 
will, also give important information as to its size, fixation, attachment 
to other structures and even the presence of enlarged lymph nodes 
It has been estimated that six months is required for a lesion to trav- 
erse one-fourth of the circumference of the bowel By this means a 
rough idea may be obtained as to the tune the growth has been pres- 
ent. Occasionally, vaginal examination will disclose a mass m the recto- 
sigmoid winch was not felt on digital exploration of the rectum 

r 

LABORATORY FINDINGS 

A variable degree of anemia will be found in about two-thirds of 
the patients with lesions of the right colon and about one-third of 
those with lesions m the pelvic colon Anemia may be the only evi- 
dence of a cancer of the cecum or of the ascending colon At times 
this may even mimic pernicious anemia Leukocytosis is not especially 
common but occasionally remarkable elevations of the white blood 
cell count are seen, particularly when there is a great deal of necrosis, 
secondary infection or perforation with abscess formation Occult 
blood will almost invariably be found in the stools There is usually, 
but by no means always, an increase in the red blood cell sedimenta- 
tion rate 


PROCTOSIGMOIDOSCOPY 

About 75 per cent of cancers of the large bowel develop m por- 
tions which may readily be visualized through the proctosiginoido- 
scope Not only may the gross characteristics of a neoplastic lesion be 
observed through the instrument, but also its position, extent of local 
infiltration, mobility, and distance from the anal margin may be deter- 
mined An important adjunct of proctosigmoidoscopy m the presence 
of a suspicious lesion of the rectum or sigmoid colon is the taking of 
a biopsy Too often, however, these specimens are reported by the 
pathologist ns showing no evidence of cancer because no malignant 
tissue happened to be included in the biopsy If there is some doubt 
about the malignancy of the lesion, another biopsy should be taken 
from near the base of the growth If, however, the appearance of the 
lesion very' stronglv suggests malignancy, especially to a trained sig- 
moidoscopist, no dclav should be countenanced in instituting therapy 
because of a negative report for carcinoma as determined from a 
biopsv sample 

Adenocarcmomatous lesions appear through the proctosigmoido- 
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scope as proliferative masses growing from one wall or encircling the 
bowel and blocking its lumen. In some cases an ulcerated lesion is seen 
with a necrotic base and heaped up nodular or polypoid edges In still 
other cases the appearance is that of a necrooc tube lined by friable, 
easily traumatized, possibly polypoid, tissue. Characteristically, there 
is a fairly sharp line of demarcation between the cancer and the ad- 
jacent tissue. Rarely is there sufficient spasm or edema distal to the 
growth to obscure it. This is a feature of inestimable value m differ- 
entiating the lesion from more benign inflammatory states, such as 
diverticulitis. 


ROENTGENOLOGIC FEATURES 

Roentgenologic examination in carcinoma of the large bowel is of 
the greatest usefulness as a means of demonstrating those lesions which 
are above the reach of the examining finger and beyond the view of 
the prpctosigmoidoscope. If careful observation is made and roent- 
genograms taken in the obbque and lateral positions as well as the 
usual anteroposterior one, a diagnostic accuracy of over 90 per cent is 
to be expected. The use of the double contrast technic, wherein both 
air and barium are introduced to delineate the contour and mucosal 
pattern of the bowel, is an additional aid in roentgenologic diagnosis. 
Occasionally, one encounters a patient who is unable to retain a banum 
enema in spite of the use of occluding rectal bags and other devices 
employed by the roentgenologist. In such cases a banum progress meal 
may reveal the tumor satisfactorily especially if the lesion is in the 
nght colon. If the barium meal is contraindicated in these cases be- 
cause of intestinal obstruction the introduction of a Miller-Abbott 
tube to the ileocecal valve and the injection then of a thin mixture of 
banum through the tube may succeed m delineating the lesion (Fig 
63) The lower portion of the bowel is notonously difficult to examine 
by x-ray and diagnostic accuracy by this examination does not ap- 
proach that for other portions of the bowel Lesions in the flexures 
of the colon and those on the postenor wall of the cecum arc also 
often difficult to demonstrate and are liable to be missed Positive 
findings by x-ray are of the greatest value, but if one relies implicitly 
on a negative barium enema report one will often be misled If there 
is any cause to doubt the findings, the banum enema should be re- 
peated after a course of antispasmodics. 

The roentgenologic entena of malignant infiltration in the large 
bowel are (1) obstruction to the flow of the opaque medium which 
is persistent despite manipulation and change in position of the pa- 
cient, especially if the held of the banum column is blunted and 
hooked, (2) a persistent filling defect whose outlines are jagged and 
irregular, particularly if the segment of colon involved is not very 
long, or (3) a stneture or annular narrowing of the bowel which is 
persistent and docs not respond to antispasmodics 
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One should be very wary about forcing enema fluid beyond an area 
of narrowing and resistance m the large bowel Small annular lesions 
of the sigmoid and descending colon may act m a ball-valve fashion, 
allowing the enema fluid to flow in easily but blocking its outflow 
Or there may be some initial resistance to the passage of the opaque 
fluid followed by a sudden relaxation with a resultant rush of large 
quantities of fluid under considerable pressure into the bowel above 



Tig 63 —A roentgenogram of the terminal ileum, cecum and ascending colon 
obtained after introduction of a thin barium mixture through a Miller-Abbott 
tube in the patient v hose specimen is shown in Figure 61 This demonstrates the 
value of such a procedure m the study of panents with suspected lesions of the 
right colon -which cannot be shown b> a barium enema and in whom a barium 
meal is contraindicated because of the presence of intestinal obstruenon 

the lesion In these cases the distending effect of the trapped enema 
fluid on bowel probably already weakened and thinned by preexisting 
obstruction nny result m perforation 

COMPLICATIONS 

The outstanding complication of ndenocarcmomntous lesions of the 
hr ge bowel is that of obstruction Colic, constipation and abdominal 
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distention are present in approximately 40 per cent of all patients with 
cancer of the large bowel At least three-fourths of the tumors found 
in the left colon cause either partial or complete obstruction Ob- 
struction maj develop acutely as a result of toivulus, intussusception 
sudden cloggmg of a partially blocked lumen by accumulated fecal 
matter, or inflammatory changes with edema and swelling One of the 
patients I observed, a 38 vear old soldier, developed intestinal obstruc- 
tion abruptly without any premonitory symptoms while in the hos- 
pital for the treatment of an unrelated orthopedic condition. At lap- 
arotomy a scirrhous adenocarcinoma of the transverse colon was 
found Another soldier, 20 years of age, was admitted to a hospital 
because of the sudden qnset of abdominal pain and abdominal disten- 
tion Retrograde banum enema study disclosed an obstructing lesion 
just proximal to the hepatic flexure which had many of the character- 
istics of intussusception (rig 64 upper) Following evacuation of the 
enema the patient was completely relieved of his distress Another 
barium enema examination performed at the Tilton General Hospital 
at a later date showed the intussusception no longer to be present and 
clearly demonstrated a large tumor mass in the ascending colon (Fig 
64, low er) 

Acute -free perforation of an adenocarcinomatous tumor of the colon 
sometimes occurs with the development of peritonitis or a localized 
abscess We observed this in a 33 year old soldier who suddenly de- 
veloped severe abdominal pain with fever, leukocytosis and abdominal 
rigidity Roentgenologic examination showed a dense fluid collection 
in the pleural space which was interpreted as an empyema Injection 
of air after a diagnostic tap showed the air to be under the diaphragm 
and established the presence of a subphremc abscess This was sur- 


gically drained with distinct improvement. Abdominal pain developed 
during the period of convalescence together with evidence of disten- 
tion and signs indicating progressing intestinal obstruction At lapar- 
otomy a cecal carcinoma was found which had perforated and given 
rise to the subphremc abscess and now' had produced obstruction at 
the ileocecal junction Invasion of adjoining viscera with the forma- 
tion of a fistula is not too uncommon Carcinomas of the transverse 
colon, for example, are especially prone to invade the stomach Two 
of the patients in the group I have seen in military personnel had a 
gastrocohe fistula In one, an officer 52 years of age, the jejunum was 
also involve! The remarkable feature of this case was the fact that the 
initial rnamfes^tion was a massive hematemesis without any symptoms 
referable to the large bow'el Urinary tract complications are fairly 
frequent because of the close anatomical relationship between this 
i , ™ and /“- Fistula formation, invasion of the 
bladder and obstruction of the ureter with resultant h> dronephrosis are 
among the complications which may occur At times the urinary 
si nip to ms dominate the clinical picture ' 
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DIAGNOSIS 

The diagnostic record in carcinoma of the large bowel leaves much 
to be desired It is regrettable, but nonetheless true, that an average 
of nine months to a year elapses before the patient with cancer of the 
large bowel is admitted to a hospital or a correct diagnosis established 
Despite all the advances which have been made in the field of medi- 
cine, the diagnosis of carcinoma of the large bowel today is being 
made no earlier Much of this is the fault of the la it)' The average 
layman is not conversant with the potential importance of what may 
appear to be innocent symptoms referable to the colon For one rea- 
son or another, a physician is not consulted until symptoms have been 
present for some time or until some dramatic symptom such as rectal 
bleeding occurs which arouses real concern On the other hand, physi- 
cians are not entirely blameless Many practitioners delay more than 
seems warranted before arriving at a diagnosis or referring the patient 
to a responsible clime. Very often this is due to circumstances beyond 
the practitioner’s control. There seems little excuse, however, for the 
findings of Braund and Binckley I * * * * * * 8 * who reported that of one hundred 
patients with cancer of the rectum referred to the Memorial Hospital 
in New York City, 20 per cent had not received a rectal examination 
Furthermore, a distressing number of patients are operated on for 
conditions alien to the major disorder From 20 to 25 per cent of 
patients with cancer of the rectum and anus are subjected to hemor- 
rhoidectomy within six months prior to recognition of the malignant 
lesion” ” Approximately 15 per cent of patients with cancer of the 
right colon undergo appendectomy after the onset of symptoms.’ 0 In 
addition, about 25 per cent of patients with cancer of the left colon 
or rectum are given paregoric or bismuth for diarrhea for long periods, 
or receive vaccmes for colitis or sulfonamide compounds for supposed 
bowel infection.’ 7 It cannot be overemphasized that no patient should 
be subjected to on anal operation without thorough examination of the 
colon proximal to the anus Nor must one treat diarrhea which lasts 
more than three days without attempting thoroughly to investigate 
the large bowel by all means available. 

Many more patients will be discovered to have carcinoma of the 
large bo wel at a much earlier stage if malignant disease is held suspect 

I 'K te^JJpper, Roentgenogram taken during retrograde bamnn enema study 

ot a 20 year old white soldier complaining of right upper quadrant abdominal 

Pant. Obstruction to the passage of the barium at about the hepatic flexure is 

«*n There also is well demonstrated the outline of an inrassosceptum. Follow- 

ing evacuation of the barium dysma there was an abrupt relief of the abdominal 

pain 

Ltrwer, Roentgenogram of a barium enema study msdc on the same patient 

“ During the intervening period he had been free of abdominal 

V 10 roentgenogram shows the intussusception no longer to be present and 

emonstrates a marked filling defect of the ascending colon just proximal to the 
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m all patients, especially those over thirty years of age, who manifest 
a change m bowel habit of more than brief duration, or recently ac- 
quired abdominal distress related to defecation, or gradual develop- 
ment of increasing abdominal distention and peristaltic unrest A 
malignant tumor ought still to be held suspect even if a thorough 
physical examination discloses some other defect sufficient in itself to 
produce the symptoms This is well illustrated by one of our cases, 
a 44 year old nurse, who was seen because of constipation and ab- 
dominal cramping of short duration Vaginal examination showed the 
uterus to be markedly enlarged and studded with multiple fibromyo- 
mas A retrograde barium enema study of the colon was made be- 
fore undertaking hysterectomy in order to make certain that no other 
cause for the symptoms was present This disclosed an irregular filling 
defect m the upper descending colon which proved after resection to 
be an adenocarcinoma 


TREATMENT 

Operative Treatment —The indications for radical surgery m patients 
with cancer of the colon and rectum have broadened considerably in 
recent years This is reflected m the progressive increase in the oper- 
ability rate so that at the present time about 60 to 70 per cent of all 
cases of cancer of the colon and rectum are considered worthy of 
surgical exploration when seen 20 20 In approximately 70 per cent of 
the cases which are explored resection is done This represents an 
average resectability rate at the present time of about 50 per cent. 1 15 32 
Extension to adjacent organs is today no deterrent to radical surgery, 
all or part of some of the neighboring viscera or somatic structures 
may be sacrificed in order to accomplish the removal of a colonic can- 
cer Cattell and Sugarbaker 14 estimate that from 15 to 20 per cent of 
successfully resected lesions require the removal m part or whole of 
some adjacent structure Involvement of the lymph nodes and even 
distant metastasis to the liver are not necessarily contraindications to 
radical resection of the primary tumor If the metastatic lesions in 
the liver are not numerous, death may be delayed some and the pa- 
tient rendered much more comfortable during the time that remains 
to him This was true of one of our patients who lived several months 
after resection of an adenocarcinoma of the sigmoid which was found 
at the time of laparotomy to have metastasized to the liver and to dis- 
tant lymph nodes 

Certain basic principles govern the surgical management of cancer 
of the large bowel Foremost, it should be emphasized that operation 
is not an emergency except possibly in the case of obstruction In the 
presence of obstruction the bowel must be decompressed before anv 
radical or major operative procedure is attempted Whether or not a 
preliminary" proximal drainage should be done routinelv in all cases, 
regardless of the presence of obstruction, the age, or condition of the 
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Postoperative Care —Fluids ordinarily are not given by mouth until 
gas has been expelled In most cases, however, the patient can tolerate 
small amounts of water of room temperature after the first twenty- 
four hours If a Miller-Abbott tube is in place, some fluid may be in- 
troduced through this tube The bulk of fluids and nutrients are given 
parenterally in the form of glucose, saline, distilled water and amino 
acid solutions Plasma and blood are given as needed to maintain 
proper chemical balance Vitamin supplements, especially vitamin C 
which plays a role m wound healing, may be given with the infusions 
or by injection Continuous suction siphonage is maintained through 
the iMiller-Abbott tube for the first twenty-four hour postoperative 
penod at least Readily absorbable sulfonamide compounds like sulfa- 
thiazole and sulfadiazine are given until the temperature is normal and 
has remained so for forty-eight hours in order further to combat perit- 
onitis and wound infection They may be given with the parenteral 
fluids until such time as the patient can tolerate material by mouth 
Penicillin and streptomycin may supplant these drugs when they are 
available for wider use If the operative procedure ended in a colos- 
tomy, as m the case of an abdominoperineal resection, there is little 
need for the poorly absorbed sulfonamides, sulfathakdine and sulfa- 
suxidine If, however, the operative procedure involved suture of the 
bowel with retention of the involved segment in the peritoneal cavity', 
Poth 84 beheves they should be given for twelve days postoperatively 
to control the intestinal bacterial flora These, too, threaten to be re- 
placed by streptomycin Oxygen by mask or nasal catheter immedi- 
ately after the operation will help avoid pulmonary complications, as 
will occasional whiffs of carbon dioxide, massage of the extremities, 
frequent change in position and the use of the anticoagulants, heparin 
and dicoumarol 

A word might be said here about the care of a colostomy The poor 
reputation which colostomies have is the result of experience with 
those done for purely palliative reasons If the primary tumor is re- 
moved and certain principles of care are observed, life with a colos- 
tomy is not the dread existence it is popularly conceived to be After 
healing has occurred the patient should be taught to irrigate the colos- 
tomy regularly each day After irrigation the area is cleansed and cov- 
ered with a protective film of petrolatum gauze or a dry dressing and 
an abdominal support is applied A protective paste of alummum, zinc 
oxide ointment or a detergent such as alkyl sulfate m a bland base, 
may be coated over the skin should it become excoriated With the 
use of a constipating type of diet and hydrophyhc colloids, kaolin, 
and similar preparations, the irrigations may soon be stopped and a 
regular bowel habit developed From four to six months is usually 
required before a colostomy functions most satisfactorily Babcock 2 
favors placing the colostomv in the perineum rather than the ab- 
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domen because in his experience less care is required, the situation is 
more like the natural one and better control is developed 

Nonoperativo Treatment —Malignant growths which are accessible 
through the proctosigmoidoscope may be destroyed by means or si tr- 
gical dtatbenny, employing cither electrocoagulation or figuration 
Strauss 41 and Ferguson 11 report favorable results with the former, and 
Buie 12 has been impressed with some results he has obtained with 
the latter method However, the number of cases in which surgical 
diathermj may be employed is not great and the ultimate value of 
this form of treatment, especially as compared to other methods with 
which it must compete, is yet to be determined Radiation therapy 
has a distinct place in the management of cancer of the large bowel 
Radium is especially useful in those technically inoperable or in recur- 
rent lesions of the lower bowel so situated as to be accessible for local 
implantation of radium seeds Radon seeds may also be applied pre- 
operatively to reduce the size of a large growth and thereby permit 
a more conservative type of operation Although the suitability of 
interstitial radiation is limited, external radiation may be more widely 
applied 0 Roentgen radiation is most useful when combined with 
radium, particularly m inoperable lesions or in individuals who refuse 
surgery Other forms of nonoperattve treatment have been employed 
in cases of malignancy of the large bow el, but none of them appear 
to have achieved any significant degree of success These include the 
applicanon of carbon dioxide snow, the intramuscular injection of 
colloidal metals, such as lead phosphate and sclenide, copper and gold, 
the injection of a mixture of the toxins of Streptococcus erysipelatis 
and Bacillus prodigiosus, so-called Coleys fluid and, more recently, 
the administration of avidm, a protein present in egg-white which is 
capable of reducing the amount of biotin available for storage in neo- 
plastic tissue. 

The care of the patient with advanced inoperable cancer of the 
colon or rectum is a taxing problem Numerous methods of alleviat- 
ing pain are available and may be employed as needed These include 
the use of opiates, cobra venom, the introduction of alcohol or am- 
monium sulfate mto the subarachnoid space, local sympathetic nerve 
block and, in desperate cases, chordotomy Rectal irrigation with 
warm 1 10,000 solution of potassium permanganate or physiological 
saline solution may help diminish rectal discharge If bowel motions 
are frequent and troublesome, opiates mav be given in sufficient 
amounts to paralyze the bowel. Liquid petrolatum or saline laxatives 
are of value to help overcome the threat of complete blockage in the 
presence of an obstructing lesion Brandj or other alcohohc concoc- 
tions may stimulate a jaded appetite and food should be prepared and 
served in as attractive a manner as possible. An attempt should be 
made to keep the patient occupied wntmg reading or otherwise cn- 
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gaged with the various productive endeavors offered by the occupa- 
tional therapist ' F 

PROGNOSIS 

The average operative mortality throughout the United States at 
the present time in cases of cancer of the large bowel is m the neigh- 
borhood of 10 per cent. The rate is steadily being reduced, however, 
and many competent surgeons have already achieved remarkably lou 
rates, especially for combined abdominoperineal resection for cancer 
of the rectum and rectosigmoid In the group of twenty-one miktan 
patients I have followed, twelve were operated on and a resection 
accomplished with one immediate postoperative death, a mortality of 
8 3 per cent 

With incomplete treatment, palliative treatment or no treatment 
whatsoever, patients with rectal cancer live an average of ten to eleven 
months after the diagnosis has been established Under similar circum- 
stances, patients with colonic cancer live an average of six months 40 
The bright note m prognosis is the fact that approximately half the 
patients with cancer of the colon or rectum who survive radical re- 
section live for five years or more 14 15 The unfortunate thing is that 
the lesion proves to be resectable m only half the cases when the pa- 
tient is first seen The results following radiation therapy are con- 
flicting Five year survival rates have been reported which range from 
1 8 per cent s to 50 per cent G Electrocoagulation has still to be assessed, 
Strauss and his co-workers 42 have reported a survival rate of over five 
years m 25 per cent of the cases they treated 

The outlook in malignant tumors of the large bowel seems much 
better than that for most other forms of internal cancer As compared 
with cancer of the stomach, a disorder only slightly greater in fre- 
quency, the five year curability is at least three times as great The 
progressive increase m operability rate and the concomitant decrease 
in mortality is resulting m a climbing survival rate and a greater total 
number of survivors The problem remains largely that of early diag- 
nosis If there could be established a rigidly observed program of 
periodic health examinations which would include a digital explora- 
tion of the rectum, and if all discovered precursor lesions, especially 
adenomatous polyps, were destroyed as by fulguradon, the toll of 
death from malignant tumors of the colon and the rectum would be 
appreciably reduced The laity must be induced to seek medical atten- 
tion much earlier than has hitherto been the case Physicians m turn 
must be exhorted to apply freely and \\ ithout procrastination those 
diagnostic procedures now at their command Most important of all 
i colon cancer awareness must be engendered m both the public and 
the members of the medical profession 

A(.k.\o\\ i.im mint I am grcatl} indebted to Dr Hcnrj L Bockus for lus 
kind permission to cite here some ficnnl dita contamed in Volume II of Bockus 
“Gastroenterology ” 
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diagnosis and management of ulcerative 

COLITIS 

Major Thomas A. Johnsoh 

AIewcad Corps, Army of the United States 

The term “ulcerative colitis" has been applied to a \arietj of un- 
related conditions Many diseases are characterized by the presence of 
ulcerative colonic lesions Bargen classifies ulcerative colids according 
to enologic types and emphasizes the necessity for an attempt to deter- 
mine the specific enologic factor in die individual case. Bockus de- 
fines ulcerative colitis as “a cbnical syndrome ushered in with a sup- 
purative, ulcerative inflammation of the colonic mucosa, with or with- 
out a recognizable initial specific bowel infection, but associated with 
a bacterial or toxic invasion of the bowel wall, conditioned by vary- 
ing immunologic, allergic, nutritional and nervous phenomena " 

ETIOLOGY 

The relatively large numbers of soldiers returning to the United 
States from foreign service with a diagnosis of ulcerative colitis makes 
it incumbent on military and civilian medical personnel to entertain a 
clear conception of the probable etiologic factors in order to apply 
specific measures where indicated 

Much acrimonious debate centers about die etiologic relationship of 
Bargen’s diplostreptococcus in the most typical examples of ulcerative 
colitis. Bargen s earlier case reports emphasized the primary etiologic 
importance of the diplostreptococcus m ulcerative cohos but subse- 
quent reports, not only from Bargen but from other mvesttgacors, 
cast some doubt on the validity of the earlier findings At present, 
apart from Bargen, the consensus relegates the diplostreptococcus at 
best to a relatively minor role as an etiologic factor in ulcerative cohos. 

In 1936, Fclson called attention to the role of chrome bacillary 
dysentery as an etiologic agent in ulcerative cohos and allied lesions 
There is much in the present aspect of recendy studied cases of bacil- 
lary dysentery m American troops returning from the Orient to sub- 
stantiate Felson’s concept. Many cases of acute bacillary dysentery 
merge into a chronic stage in which an ultimate diagnosis of ulccraovc 
cohos is justified Cases of cohos due to Endamoeba histolytica not 
infrequendy become chrome and cannot be distinguished from other 
forms of ulceraove cohos by sigmoidoscopy alone. Whether the lesions 
of bacillary 7 and amebic cohos are m themselves true evidences of 
early ulcerative cohos or wh ether or not they so debilitate the bowel 

From the Rhoadi General H«pit«] Utica, New \orl_ 
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that another form of ulcerative colitis supervenes, is a moot question 
I myself believe that chronic bacillary and amebic disease of the large 
bowel are indistinguishable from so-called idiopathic ulceranve colitis 
The importance of establishing a correct edologic diagnosis is refer- 
able to the relatively good therapeutic response in the amebic vanetv, 
a response incomparably better than that noted m all the other varieties 
of ulcerative colitis 

Other less common forms of ulcerative colitis are due to tuberculosis 
and the virus of venereal lymphogranuloma Tuberculous infection of 
the large bowel usually occurs secondary to small bowel involvement, 
and both are secondary to tuberculous lesions either in the lungs or 
elsewhere Primary colomc tuberculosis is extremely rare Recto- 
sigmoidal invasion by the virus of venereal lymphogranuloma is suffi- 
ciently characteristic m most cases to afford relatively easy recogni- 
tion 

The lesions of the regional type of ulcerative colitis form a sub- 
group of the so-called “ileocolitis” group of cases When Crohn first 
described terminal ileitis in 1932 it was believed that the lesion was 
limited to the terminal ileum This chrome stenosing granulomatous 
type of lesion soon was reported in cases involving not only other 
portions of the ileum but various other portions of the small bowel 
either in contiguity or as skip areas The disease also was present in 
the cecum and other portions of the large bowel Initially, large bowel 
lesions of that type were regarded as secondary to ileal or other snnll 
bowel lesions Soon, isolated involvement of segments of the nght 
colon was noted and the term “right-sided colitis” became popular 
Later, segmental involvement of any portion of the large colon was 
described It was generally believed that involvement of the distal 
colon and rectum was a late phenomenon and occurred only subse- 
quent to involvement of the colon elsewhere That was m contradis- 
tinction to the typical lesions of so-called distal ulcerative colitis which 
originated in the rectosigmoid area and progressed orad While there 
was much in the clinical behavior, gross pathologic specimens and 
therapeutic response to indicate that right-sided and distal colitis were 
separate entities, yet there were sufficient snmlanties to suggest tint 
both conditions represented variants of the same pathological entit\ 

I am in accord with the latter view and believe that an open mind 
should be maintained until sufficient evidence accumulates to differ- 
entiate the two conditions on the basis of etiology 

Andresen has called attention to the allergic character of certain cases 
of ulcerative colitis Bargen states that few will be impressed by the 
thought that allergy is a primary factor m ulcerative intestinal disease 
although allergy certainly occurs in many patients with ulccrati'C 
colitis Bargen likewise comments adr ersely on the role of nutritional 
deficiency as an important primary factor in ulcerative colitis 

When all diagnostic endeas ors ha\ e been exhausted there v ill r c ' 
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mam a not inconsiderable group of cases of ulceradve cobus tn -which 
the etiologj remains obscure In my experience most cases ot ulcera- 
tive cobus fall into that group The percentage of any observ er s cases 
in that group will depend on the rigidity with which he measures his 
material with the euologic yardsdek. Unsupported evidence, surmise 
and stubbornness on the part of observers have contributed not a 
little to the present confusion regarding the edolog) of ulcerative 

The conflicting views of competent observers on the bactenologic 
and parasitic origin of ulcerame colitis have invited actendon to other 
euologic factors among which are certain psychogenic influences 
Careful c linical evaluation of isolated cases ret eals many abnormal 
psv chiatnc and personality variants which seem to influence the course 
of the disease. No consistent behavior pattern has been described in 
ulcerame cohtis but situadonal diffictilnes involving conflict not 


rarely influence the onset and course of the disease The role of merely 
being a member of the armed forces, not to menuon actual participa- 
tion tn battle, together with concern over home problems individually 
or in the aggregate, may constitute sufficient psychic provocadon to 
initiate or prolong an attack of ulceradve cohos. The therapeude im- 
plications are evident in the control of psvchic influences engendered 
by warfare. Frequently the suggesoon of probable separauon from 
the military service initiates striking subjective and objective evidences 
of improvement m the course of the disease. The frequency of such 
a favorable therajieuoc response lends support to the proponents of 
the psy chogemc ecology of some cases of ulceram e colms. 


DIAGNOSIS 

The variable clinical picture of ulceradve colitis demands a care- 
ful anamnesis m which is recorded the exact time of onset of the 
carbcst syrniptoms with special reference to diarrhea and cramps, not- 
ing the initial character of the stools, the presence or absence of blood, 
pus and mucos and the duration of each, fever and leubocyrtosis. 
Many paoents have hazv recollections of their earliest symptoms but 
careful questioning will ehcit the important data in most instances. 
Frequently troops were m combat w here hygienic faahncs and lab- 
oratory equipment were primitive, m which cases important data may 
be missing The geographical site of the onset may furnish an impor- 
tant edologic clue. Were other members of his outfit similarly trou- 
bled 3 What treatment did he have initially and how effeedve was the 
treatment 3 It is surprising how easily the soldier remembers the terms 
emetine, carbarsont, “sulfaguamdme, ' bacillary and amebic dv s- 
enterv One soon learns that the terms ‘amebic and bacillarv dvsen- 
terv” are used in the Orient frequently without benefit of the micro- 
scope or culture media. One should like to know whether the diag- 
nosis vv as made in the field or in a hospital in the latter case w as it an^ 
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evacuation station or general hospital 3 Was the soldier treated bv 
American or foreign physicians 3 Very important is the transmission 
of the earliest medical records of the patient Unfortunately, in the 
chain of evacuation, important medical data may be missing or, at the 
best, fragmentary 

The subsequent course of the disease in respect to continued diar- 
rhea and cramps, general systemic effects and the results of further 
study is important A soldier may have had bacillary dysentery in 
one theater and amebic infestation in another One may have cleared 
and the other continued in chronic form A record of the earliest 
sigmoidoscopic examination may afford the most important etiologic 
clue One should like to know something of the experience of the 
initial examiner Unfortunately, lurid sigmoidoscopic examination re- 
ports may be submitted by inexperienced observers The examiner 
should inquire particularly into the remote bowel history of the 
patient Has he always had some intermittent diarrhea and constipa- 
tion 3 What, if any, medical care had he received 3 The location of 
the home of the patient may suggest an etiologic agent A detailed 
account of the character of any abdominal pain and its relation to 
bowel function should be noted 

The general physical examination apart from an appraisal of the 
nutritional state of the patient rarely affords any significant finding 
in ulcerative colitis The presence of abdominal masses or any evidence 
of peritoneal irritation has a bearing on complications of ulcerative 
colitis 

The most important diagnostic procedure m ulcerative colitis is a 
properly performed sigmoidoscopic examination in the hands of some- 
one familiar with the disease One should be able to recognize the 
variations of normal mucosa, and the expected changes following a 
cleansing enema The writer prefers to visualize a mucous membrane 
untraumatized even by a cleansing enema One must not infer that 
any acute involvement of the rectosigmoid mucosa represents ulcera- 
tive colitis In its earliest phase nonspecific acute ulcerative colitis pre- 
sents a red friable mucosa which traumatizes easily Somewhat later, 
application of a cotton s\\ ib to the mucosa reveals a faintly granular 
mucosa with multiple pin-pomt bleeding areas Diffuse granular mu- 
cosa of varying degree is the most outstanding characteristic of a well 
developed ulcerative colitis Subsequently the small granular pin-point 
areas mav undergo hyperplasia of varying degree which in extreme 
cases may progress to the frank pol\ ps quite common in late ulcera- 
tive colitis The degree of bleeding seen on sigmoidoscopic examina- 
tion is a rough index of the activitv of the disease One mav see a 
granular mucosa quite free of active bleeding in quiescent chronic 
cases Frank ulceration, in mv experience, is a somexvhat less common 
finding than the diffuse granular appearance prex iousIv described 
Ukcrs of xarxing size do occur and max’- become quite prominent 
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Much of the surface may be plastered with a variable coating of thick 
mucopurulent material If one could separate the various merging 
stages of ulcerative colitis into the clear-cut groups so succinct!) de- 
scribed by others, he Mould find that it adds little to the clinical pic- 
ture. In the late chronic stage when fibrosis of the bowel wall super- 
venes, a narrowed bowel lumen may be seen which at times presents 
a variable surface depending on the activity of the process Ultimatel) 
all of the visible mucosa is so altered that it loses its normal appear- 
ance. In mild cases the mucosal involvement may be localized in a 
small area in the distal rectum or on the surface of one of the valves 
of Houston However, if the disease is prolonged, one may expect 
extension of the involved area until all of the mucosa within reach of 
the sigmoidoscope is involved 

The preceding description is applicable to the sigmoidoscopic pic- 
ture in the usual type of nonspecific ulcerative cohos. Certain features 
are helpful in instances where confusion may exist concerning the 
stage and etiology of a suspected case. Attention has been called to 
the fiery red mucosa of acute bacillary dysentery and the discrete 
undermined ulcers of typical amebic dysentery In the more chronic 
stages of bacillary and amebic dysentery, mixed secondary infection 
with vanmg types of colon bacillus, staphylococcus and streptococ- 
cus organisms may so alter the appearance of the mucosa that the orig- 
inal character of the diseased mucosa is lost and a nonspecific appear- 
ance supervenes which is indistinguishable from typical ulcerative col- 
itis The demonstration of specific etiologic agents bv smear or cul- 
ture may afford the only due to the original type of involvement. In 
many cases in which earlv competent studies have demonstrated the 
presence of specific agents, subsequent studies have failed to confirm 
those findings even in the presence of continued active colonic disease 
X-rav examination of the colon by bctmim enema outlines areas in- 
accessible to direct visual examination by the sigmoidoscope Certain 
important features should be noted the fuzzy character of acutely 
involved mucosa, polypoid changes in chronic cases, generalized irri- 
tability of the colon with loss of normal haustral markings, shorten- 
ing and narrowing of the lumen and some estimation of the total ex- 
tent of colon involved m the disease process Roentgen studies of the 
small bowel with special attention to the terminal ileum may be re- 
quired in extensive casts. 

Reference has been made to the importance of laboratory proce- 
dures in the diagnosis of ulcerative cohos Smears of the mucosa taken 
through the sigmoidoscope should be examined immediately micro- 
scopically for pus and motile and cystic forms of amebae. Cultures 
similar!) obtained should be studied for organisms of the typhoid- 
dysenter) group and amebae. A most important and frequently over- 
looked examination in chronic cases is the detection of motile amchae 
in the stools following a saline laxative Schistosomiasis is common in 
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troops returning from certain areas but, while an important finding, 
is rarely a factor m ulcerative colitis itself 

MANAGEMENT 

Medical —1 The importance of evaluating psychosomatic influences 
in ulcerative colitis is reflected m the strikingly good therapeutic ef- 
fects of expert psychotherapy Regardless of other etiologic factors, 
psychotherapy is of paramount importance and in my own expen- 
ence it, more than any other single factor, seems to initiate early im- 
provement in instances m which clearly defined psychosomatic prob- 
lems are resolved The value of psychotherapy will vary with the 
type of patients and available therapeutic means Returning soldiers 
present problems of infinite variety with reference to overseas experi- 
ences and local, economic, moral and social responsibilities The physi- 
cian, however, must not neglect other therapeutic aspects of the con- 
dition, particularly m instances in which specific etiologic factors are 
suspected 

2 The diet should consist of low roughage foods of high caloric 
value nch in proteins Individual dietary idiosyncrasies must be recog- 
nized and adjusted The addition of supplementary iron and vitamins 
is necessary particularly m debilitated patients with secondary anemia 
and evidences of avitaminosis In cases of excessive diarrhea, the paren- 
teral administration of vitamins should not be neglected In severe 
cases, the parenteral administration of blood plasma and ammo acids 
may be required until the diseased colon is sufficiently quiescent to 
tolerate adequate oral feeding 

3 Specific Measures —In cases in which Endamoeba histolytica is the 
primary factor, I prefer the use of emetine hydrochloride as an initial 
measure, prescribing 0 03 gm ( y 2 grain) twice daily for not more 
than four to six days Concurrently with the administration of eme- 
tine, carbarsone 0 25 gm (3% grains) three times daily is given for 
seven days, followed by chimofon 1 gm (15 grains) three times dailv 
for seven days Lastly, diodoqum 0 63 gm (9 6 grains) three times 
daily is given for seven days At the conclusion of the above course, 
if cysts of E histolytica are present in the stools the whole course 
is repeated The chronicity of long-standing amebic infestation re- 
quires constant vigilance in the detection of recurrences Patients with 
amebiasis may require specific treatment for years and some authori- 
ties claim that in a small percentage of cases special programs includ- 
ing retention enemas and the exhibition of other antiamebic drugs mav 
be indicated The use of sulfadiazine, alone or m conjunction with 
sulfaguanidmc or sulfasuxidmc, in cases of chrome bacillary dvsentcrv 
is universal Twelve or sixteen grams of sulfaguamdine or sulfasuxidmc 
daily, divided into four doses, are prescribed over a ten dav period 
A second course may be used after a ten day rest period It is my 
policv to use sulfaguamdine or sulfasuxidmc m all cases of chronic 
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colitis in which an exposure to, or history of, bacillary dysentery may 
be elicited The concomitant administration of sulfadiazine and either 
sulfaguamdwe or sulfasuxidine enhances the expected favorable result 
by taking advantage of the general systemic and local colonic thera- 
peutic effects of the sulfa group The use of sulfa drugs in the con- 
trol of secondary invaders in cases primarily due to the virus of lym- 
phogranuloma venereum has received favorable mention The use of 
small doses of sulfaguamdme or sulfasuxidine at repeated intervals m 
ambulatory cases of chrome ulcerative colitis deserves mention be- 
cause of the excellent therapeutic response m some instances 

Surgical— The consensus of good medical judgment is not m favor 
of operative intervention in early uncomplicated ulcerative colitis, 
however, there is an accumulating mass of surgical opinion favoring 
early operation in cases of ulcerative colitis, unhzing a variety of ile- 
ostomies and colostomies devised to rest the diseased bowel In such 
instances eventual colectomy is usually contemplated Instances of 
acute bowel perforation, fistulous development and stenotic complica- 
tions mas require appropriate surgery There are cases of ulceratnc 
colitis in which heroic surgical management is indicated but the usual 
favorable result to be anticipated from an adequate medical regimen 
precludes the necessity of surgical measures The earlier enthusiasm 
for colonic resection in cases of uncomplicated right-sided colitis has 
given way to a more conservative attitude, reserving surgery for com- 
plicated cases In an instance m which surgery is contemplated m 
severe ulcerative colitis the case must be highly individualized and 
only a surgeon with a large experience m colonic surgery should be 
entrusted with the responsibility 
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Tile return of large numbers of wounded veterans to civilian life 
Yvrll increase the importance of certain pathologic conditions These 
will be brought with increasing frequency to the attention of the 
general practitioner and the surgeon One pathologic entity most 
surely to be encountered more frequently is mechanical intestinal ob- 
struction. Never before have so many soldiers sustained abdominal 
wounds and survived to return to civ ilian life Ne\er before have so 
many young adults had injuries to, and multiple celiotomies performed 
on their peritoneal cavities Armv surgeons engaged m definitive 
abdominal surgery m military hospitals here in the United States hate 
found that soldiers who have sustained abdominal wounds almost in- 
variably have severe ultra abdominal adhesions, the predisposing fac- 
ror for mechanical obstruction 

Incidence —There have been, already, numerous instances of intes- 
tinal obstruction in Army general hospitals among the wounded re- 
turned to the United States 

The total incidence of obstruction among all patients with abdom- 
inal wounds admitted to Rhoads General Hospital during the past 
year for disposition is one m ever)' 7 9 cases 
The incidence of mechanical obstruction as a result of abdominal 
wounds, both large and small bowel, requiring operative intervention 
on the Surgical Service at Rhoads General Hospital during the past 
year is one m every 18 .5 cases 

These figures indicate that intestinal obstruction is a factor to be 
reckoned with m the future lives of these men Since their future 
care and welfare, following their return to civilian life, will rest in 
the hands of the family practitioner, it is of the utmost importance 
that he be informed of the likelihood of this abdominal emergency 
Both large and small bowel obstruction has been encountered The 
comparative incidence of the two m our senes shows chat small bowel 
obstruction occurs 3 5 times as frequently as large bow e] obstruction 
Eflology.— The predisposing factor in obstruction, of course, is ab- 
Aovimal traujnrtisvi, leading to the development of severe ultra-abdom- 
inal adhesions, angulation or other deformity of the intestine. Almost 

From the Rhoads General Hospital, Uuca, New YoxV. 

Professor of Clinical Surgery Sjrarase University College of Medicine. 

t Instructor m Surgerv Ohio Slate Umversiq College of Medicine. 

I Attending Surgeon Faxton Hospital Utica, New Yorlt 

337 



338 CO BARNEY, L C ROETTIG, G F JONES 

all the soldiers who have had abdominal wounds have had peritonitis 
of greater or less seventy, and have also had complete exploration of 
their abdominal cavities with some attendant trauma in handling Many 
have also had multiple resections of bowel and/or the establishment 
of a colostomy It is the established rule m the Army Medical Corps 
that wounds of the small intestine may be closed by suture or injured 
segments of small bowel resected and anastomosed and the abdomen 
closed W ounds of the colon , however, must be exteriorized, or sutured 
and a proximal obstructive colostomy established This entails one or 
more additional celiotomies to close the colostomy In the surgical 
treatment of nearly two hundred of these cases, we have come to 
know the extensive adhesions found in these abdomens 
Observation has also led us to recognize several predisposing fac- 
tors m the actual onset of obstruction The first of these is prolonged 
travel, such as transportation by train, motor vehicle or plane This is 
illustrated by Case I in our series The second factor is submission of 

TABLE 1,— INCIDENCE OF INTESTINAL OBSTRUCTION OCCURRING BOTH HERE 
AND OVERSEAS IN PATIENTS ADMITTED TO GENERAL AND SEPTIC 
SURGICAL SECTIONS OF RHOADS GENERAL HOSPITAL DURING 
A TWELVE MONTH INTERVAL 

Per 
cent 

221 

13 59 

10 45 

3 13 

2 9 

28 12 6 


Pauents with abdominal wounds 

Small bowel injuries with subsequent complete obstruction 
Small bowel injuries with subsequent partial obstruction 
Large bowel injuries with subsequent complete obstruction 
Large bowel injuries with subsequent parnal obstruction 
Total cases of obstruction subsequent to battle wounds 


the patient to a general anesthetic for any type of surgery, not neces- 
sarily involving the abdomen To explain the second factor, we have 
developed the hvpothesis that, following an abdominal wound and 
concomitant with the development of the adhesions, the intestine de- 
velops a set pattern of motility As long as this pattern is maintained, 
the adhesions do not cause obstruction However, when the patient is 
given a general anesthetic, peristalsis ceases This inhibitory action of 
anesthetics, particularly barbiturates, on bowel motility has been amply 
discussed by Bisgard and Johnson , 1 McClure et al 2 and Miller and 
Plant 3 We assume that, with the resumption of peristalsis, bowel 
motihtv starts off in a different pattern and, much as a train which 
has jumped the track, the intestine comes to grief in an entanglement 
of adhesions 

Pathology —The inflammation and peritonitis following an abdom- 
inal wound form adhesions, bands and membranous exudative sheets, 
which are instrumental m causing omental and intestinal entangle- 
ments 
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In small bowel obstruction, all manner of kinks, torsion and internal 
hemiaoons may be encountered The most common forms the 
fixed kink,” the “closed loop ’ or * double fixed lank, and the trac- 
tion obstruction” xvith an adhesive band at the apex of a loop of gut 
acting as an axis about \i hich a volvulus can take place. 

In eolome obstruction the most common finding is an inadequate 
lumen, often resulting from a Mikulicz tvpe of colostomy closure 
(see Case IV) Another interesting t> pc of colonic obstruction is illus- 
trated by Case V m which the obstruction was internal, due to a 
marked hypertrophy of one side of the crushed spur of colon wall 
following a Mikulicz closure of colostom) This formed an obstruct- 
ing tumor mass w hich produced intussusception and occlusion 

The pathologic physiology of intestinal obstruction has been cov- 
ered by many excellent reports m the recent literature, by Cooper , 4 
Donaldson et aly' Harkins 0 and Gius and Peterson 7 It is not within 
the scope of this discussion to review this at length However, cer- 
tain aspects should be briefly reviewed for their later beating on 
treatment. 

The changes which occur once intestinal obstruction is complete 
fall mto two groups The first group consists of the shock syndrome, 
which frequently follows obstruction. Moon and Morgan 8 and Fine 
and co-workers* have shown that there is a definite loss of circulat- 
ing plasma volume following intestinal obstruction Lnufman and 
Freed 10 and Heuer and Andruss 11 have investigated the vasodepressor 
effect of the transudate from obstructed intestine as an explanation of 
this shock. The second group of changes which follows obstruction 
are those related to the viabditv of the bowel Intestinal detention 
leads to distennon necrosis. This in turn leads to perforation and 
peritonitis Strangulation of the blood supply likewise results m per- 
foration and peritonitis Gatch 1 - has stated that the bowel can survive 
no more than sex hours of complete anemia 
These two groups of sequelae account for the morbidity in intes- 
tinal obstruction, and decisions as to treatment and evaluation of each 
case must be taken with their recognition and prevention in mind 
Diagnosis Small Bcrwel Obstruction —As m many other surgical 
condiuons, the so-called “textbook picture ’ is too frequently thought 
of m considering small intestinal obstruction Such advanced signs as 
the stepladder effect on both inspection and x-ray examination and 
fecal vomiting are too often emphasized 

The most common symptoms in small bowel obstruction are the 
onset of increasingly severe, intermittent, cramps , abdominal pains, 
accompanied by nausea and usually bv vomiting These symptoms, 
accompanied b> the presence of one or more abdominal scars and a 
history of a war wound of the abdomen or a thoraco-abdommal 
wound, should immediate!’, alert the physician for the diagnosis of 
intestinal obstruction Pam on palpation oxer the obstructed loop is 
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frequently present Unless perforation has already resulted or is im- 
minent, marked abdominal rigidity is usually not present A thoraco- 
abdominal wound may be misleading, since the only scar may be on 
the chest wall The temperature is usually normal in early stages, but 
tachycardia may be present 

Auspultation of the abdomen, is still important It is as valuable to 
the diagnosis of surgical disease of the abdomen as auscultation of the 
chest is to the diagnosis of thoracic disease At the onset of obstruc- 
tion, violent intestinal peristalsis can be heard Later the abdomen is 
more quiet, and the cracked bell sound is heard 

“Clinical” distention m small bowel obstruction is almost never pres- 
ent If present, it is usually mild in degree unless the obstruction is 
low m the ileum 

Roentgenographic examination is important Gius and Peterson 7 state 
that x,-ray evidence of obstruction is positive m over 80 per cent of 
the cgses Once again it should be emphasized that the stepladdcr 
effect should not be used as a criterion We agree with Soks-Cohen 
and Levine 13 that the visible distention of an isolated loop or loops 
of small bowel indicate an obstruction which usually requires sur- 
gical intervention It has been stated that the herringbone pattern due 
to illumination of the valvulae conmventes by collected gas is a pic- 
ture visible almost solely in mechanical obstruction 

Early, the white blood cell count is normal or only slightly ele- 
vated A rapid or high elevation of the white cell count is a sign of 
impaired intestinal viability, and indicates an extreme emergency The 
hematocrit and Scudder’s falling drop test are of value in showing 
hemoconcentration and decreased circulating plasma volume These in- 
dicate the need for plasma or blood transfusions 

Lcnge Bouel Obstruction —The symptoms of large bowel obstruc- 
tion develop more slowly and are more mild m nature The patient 
complains of mild abdominal cramps, particularly after meals, abdom- 
inal fullness, and often nausea Constipation precedes the inability to 
pass s tool or flatus A lustory of a closure of colostomy is important. 
Occasionally the onset is more rapid with more cramping, vomiting 
and marked distention No relief will be obtained with enemas The 
rettum is usually empty Occasionally, if either volvulus or intussus- 
ception of the colon complicates the picture, blood or blood and 
mucus will be passed 

A flat plate of the abdomen will show marked distention of the 
colon proximal to the point of obstruction and, m addition, may show 
dilated small bouel This shons that the process is of longer standing 
and is complete It also indicates that the patient is m poorer condi- 
tion Skiodan enema is of value in localizing the exact point of ob- 
struction In these cases the leukocyte count is usually not elevated 
unless the patient has been vomiting protractedly or has a volvulus 
or intussusception The state of nutrition mm be poor There nrn 
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be a moderate anemia The determination of a patient’s chlondes and 

plasma protein is important as guides to treatment. 

TREATMENT 

A review of the current literature reveals that, since the introduc- 
tion of the Miller-Abbott tube in 193fe, a definite trend toward alert 
observation has taken place. Although Vve would definitely deny the 
charge of seeking needless surgery, we feel that prolonged observa- 
tion has very htde or no part in the treatment of complete mechanical 
intestinal obstrucDon following abdominal war wounds We believe 
that an early celiotomy offers the most satisfactory means of remov- 
ing the cause of obstruction and saving the patient s life 
The basis of all present-dav conservative therapy is suction decom- 
pression by means of a Miller-Abbott tube Its use m treatment of 
intestinal obstruction was first ads ocatEd by Abbott and Johnson 14 in 
1938 Since then, many others have reported favorably on its use We 
feel that the Miller-Abbott tube is of definite value in the treatment 
of inhibition ileus and in incomplete srrfall bow cl mechanical obstruc- 
Don, but we are opposed to its use in Complete obstrucDon following 
abdominal war Mounds In our own experience, results from its use 
were definitely not encouraging Evert 'the greatest advocates of suc- 
tion decompression admit that its use in unsuitable cases is veritable 
c.tpccrans mortem Ueatment. 

Gius and Peterson 7 state as absolute covtramdicaUcnts to the use of 
the Miller-Abbott tube the following (1) Use of the Miller-Abbott 
tube with the idea of completely decompressing the completely ob- 
structed large bowel (2) Its use in cases of strangulated obstrucDon 
or mesenteric vascular occlusion The trntena of intesttml strangula- 
tion are (1) A htstory of abdominal pain of rapid onset which per- 
sists between periods of cramplike exacerbation (2) Persistent, retch- 
ing vomiting (3) Associated localized tenderness spasm, or palpable 
tender abdominal mass (4) Persistent tachj cardia and leukocytosis 
after restoration of the fluid balance. 1 

It is generally stated that strangulation or marked interference with 
blood supply is a factor jn 10 per cent or less of all cases of intestinal 
obstrucDon However, in our experience with obstrucDon following 
abdominal war wounds, the incidence is much higher This is one rea- 
son wh) we ore not m favor of the rounne use of a Miller-Abbott 
tube 

Tilt use of the Miller-Abbott tube is, at best, difficult and ome- 
consuming although Abbott has recently introduced a stjlet for its 
rapid insertion In the hands of the occasional user* twelve hours’ delay 
is not unusual for its successful passage. This lengthy delay in cases 
with obstrucoon from abdominal war Wounds may be fatal We fur- 
ther feel that the swnptomatic relief afforded to most patterns may 
lull the occasional user into a sense of false secuntv 
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We believe that the following treatment m small bowel mechanical 
obstruction is safe, effective and productive of lowfest mortality and 
morbidity As soon as the diagnosis is established by means of positive 
physical findings and x-ray evidence of a dilated loop, Wangensteen 
duodenal drainage is started Estimation and correction of the fluid 
and electrolyte balance are carried out as rapidly as possible A celiot- 
omy is then performed without further delay Usually the point of 
obstruction is readily found after the abdomen is opened When re- 
leased, the bowel is seen to decompress rapidly and strangulated areas 
regain their normal color However, when multiple areas of obstruc- 
tion are present or suspected, the entire small bowel is gently in- 
spected and all adhesions freed All possible raw surfaces are pento- 
nealized When too extensive damage to a loop is noted, resection and 
anastomosis are accomplished 

Postoperatavely, Wangensteen suction is continued as indicated 
This period usually lasts at least forty-eight hours Penicillin and sul- 
fadiazine are given in adequate amounts Prostigmine is administered 
for at least five to seven days postoperatively A 1 2000 strength is 
used, starting with one ampule every three hours from the first day 
Daily dosage is gradually decreased The fluid and electrolyte balance 
are maintained Amino acids are given parenterally until the patient is 
able to take an adequate protein intake by mouth Adequate amounts 
of ascorbic acid and B complex vitamins are administered 

The treatment of complete obstruction of the colon is surgical As 
soon as the diagnosis is established, duodenal drainage is instituted 
The patient’s fluid balance and electrolyte balance are corrected and 
maintained Blood or plasma is administered intravenously as indicated 
If the obstruction is complete, sulfadiazine is administered intra- 
venously When these measures have been accomplished, celiotomy is 
performed The point of obstruction is located In our experience it 
has usually been possible to do a primary resection and end-to-end 
anastomosis This is accomplished by an aseptic technic, using a Fur- 
niss clamp Primary 7 end-to-end anastomosis of the colon has been 
possible m most of our cases However, when there is not sufficient 
bowel to permit this, or when it is not necessary, we have found it 
possible frequently to straighten out an angulation or correct a nar- 
rowing of the lumen by longitudinal incision of the bowel and trans- 
verse closure 

When the colonic obstruction is not quite complete, we have in 
several cases been able to delay operation sufficiently long to allow 
for preparation of the bowel with sulfaguamdine or sulfasuxidme In 
these cases, we have limited the oral intake to fluids Heavy doses of 
sulfaguamdine have been administered orally The fluid and electrolyte 
balances are maintained at normal levels Parenteral amino acids arc 
administered This regimen is maintained if possible for a period of 
at least five to seven days, after which celiotomy is performed and 
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an open resection and end-to end anastomosis of the colon accom- 
plished Sulfadiazine is administered postoperatively In our senes, none 
of the cases created in this manner hat e had an unsuccessful result or 
a postoperative pentoneal infection 

REPORr OF CASES 

Gist L-Thu soldier a private aged 30 yean, was wounded in action in 
Germany by a high explosive shell fragment on Alarcli 12 1945 At operaoon 
shortly after injury * severe excavating wound of the left lumbar region Wlfll 
marked loss of substance of the lateral abdominal wall was noted A debridement 
was performed In the opinion of the surgeon the peritoneal canty was not in 

TABLE 2.— RESULTS OF TREATMENT OF CASES OF ACTUAL OBSTRUCTION AT 


RHOADS GENERAL HOSPITAL 
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Recovery was 100 per cent in all group*. 


\oHcd The course was stormy for eight day*, when rupture of a fecal abscess 
through the wound in the flank occurred spontaneously Examination revealed a 
destruction of the apex of the splenic flexure- On the following day a proximal 
transverse colostomy was performed. The paaent improved 

Twenty-eight days after injury the soldier was evacuated by air to the United 
States and admitted to Rhoads General Hospital on Apnl 9 1945 On the night 
of admission he complained of exhaustion, nausea and moderate cramplike ab- 
dominal discomfort His colostomy had not functioned for twenty four hour*. 
Following the instillation of oil into the proximal loop of his colostomy he had 
a copious evacuation and all symptoms disappeared 

At 1 00 P.M on the following day the patient again complained of an in- 
crcasmgl> severe, cramplike, abdominal patru This was followed by nausea and 
vomiang and very slight abdominal distention. Tenderness on palpation was 
noted in the left upper quadrant. The white blood count, taken two hours after 
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the onset of the symptoms, was 16,500, with 69 per cent polymorphonuclear leu 
kocytes The sedimentation rate was 44 mm per hour Total serum protein was 
5.85 gm per 100 cc. The hematocrit was 31 mm A flat plate of the abdomen 
showed several markedly distended loops of small bowel 

Wangensteen duodenal sucuon' was started An intravenous infusion of 5 per 
cent glucose in normal saline was administered When the pain and distention 
increased, the patient was scheduled for operation at 7 30 pjvi Ten minutes 
before going to the operating room he gagged on the nasal suction tube The 
resulting increase in intra-abdominal pressure caused the evisceration of several 
loops of small intestine through the large wound in the left flank, which had 
been sealed off by the traumatic colostomy of the splenic flexure 

Cehotomy was performed immediately through a right paramedian incision 
Three markedly dilated loops of lower jejunum were found, bound in a dense 
inflammatory mass in the left upper quadrant One loop showed marked dis 
coloration These were freed and the obstructed bowel was immediately decom- 
pressed The color of the strangulated loop returned to normal The eviscerated 
small bowel was replaced The flank defect was too large to close The abdominal 
contents were contained within thp peritoneal cavity by a gauze pack sutured 
into the defect by through-and-through tension sutures The abdominal wound 
was closed The patient received 5Q0 cc of blood during the operation and 1000 
cc of 5 per cent glucose in normal saline, plus 500 cc of plasma, on return to 
the ward 

The postoperative course was smooth and recovery was satisfactory 

Case II —This soldier, aged 20 ye?rs, was struck by a 30 caliber, armor-piercing 
bullet, which first hit a walkie-talkie he was carrying and earned part of it into 
his abdomen The wound was incurred March 29, 1945 in Germany At opera- 
tion in the field hospital it was fbund that the bullet had entered the abdomen 
through the left hypochondrium ‘and had made its exit through the left flank, 
producing almost complete destruction of the splenic flexure of the colon and 
laceration of the left kidney The splenic flexure was resected and a double- 
barreled colostomy established The left kidney was sutured and the perirenal 
area drained The patient developed a left-sided hemothorax, which was relieved 
by thoracentesis A profuse purulent exudate soon began to dram from the wound 
of entrance and also from the perirenal wound His condinon w r as poor He was 
transferred b\ plane to Rhoads General Hospital, twenty-five days after lus 
wound was receiv cd 

On admission the patient was acutel> ill, emaciated and showed marked sepsis 
He complained of pam and matked tenderness over the lower sternum and 
lower left hv pochondnum He had a painful, nonproductive cough, the abdomen 
was scaphoid A profuse purulent exudate w r as present m the upper angle of die 
abdominal wound and in the perirenal wound m the left flank A well-function- 
ing, double-barreled colostomy w-as present in the left lower quadrant X-ray of 
the chest show ed an old atelectasis of the left lower lobe 

On Mav 1, 194? a diagnosis of left perinephric abscess was made Under 
sodium pcntothal anesthesia an incision was performed and pus evacuated, to- 
gether with a black, plastic, foreign bodv from the walkie-talkie The wound 
was packed open 

The patient made a slow rccovcrv from operation A pneumonias, superim- 
posed on his old atelectasis developed Intermittent nausea and vominng and 
slight distention appeared, w Inch w as interpreted as inhibition ileus and suenon 
decompression w as begun After forty-eight hours the panent improved He was 
treated with large doses of penicillin and intravenous fluids Sucuon decompres- 
sion was disconnnued At the end of ten davs, however, he again complained of 
intermittent nausea Within twentv-four hours he developed acute, intermittent, 
cramplikc abdominal pam, vominng, a visible tender mass extending from the 



mechanical intestinal obstruction 


345 


nght low er into the left upper quadrant and a cracked bell sound on ausculta 
non 

X ray showed a markedly distended loop of small bowel The panent s white 
blood count was IB 000 A diagnosis of strangulation obstruction was made and 
celiotomy was performed under spinal anesthesia A traction torsion obstruction 
of the upper ileum teas found due to an adhesive band m the left uppet quad 
rant. This was accompanied by marked discoloration of the bowel The obstruc 
non was released with resultant decompression of the bow el and return of cir- 
culation. The abdomen was dosed tn la) ers without drainage The panent made 
a satisfactory postoperame convalescence. 

Case III.— This man, a private first class aged 25 years, sustained a penetrating 
wound of the thorax and abdomen on October 2 1944 m German) A thoraco- 
abdominal operation was performed four hours later and revealed a laccranon 
of the left leaf of the diaphragm and a ruptured spleen The spleen was re 
moved and the diaphragm sutured by transpleural approach 

The patient w'as evacuated to the United States and admitted to Rhoads Gen 
era! Hospital on January 17 1945 His wounds w-ere healed and his general con 
dmon was sa tisf a ct o ry except for a postoperative ventral hernia in the left upper 
quadrant. He complained of occasional attacks of recurrent pain and tenderness 
m the left upper quadrant. He gained in weight and strength, and repair of his 
ventral hernia wws contemplated i 

flt 9 30 ****** be suddenjy developed severe, cramphke ah 
m '“ rC Ieft u PF* r tjaadrant His temperature was 98.2 
and h™ra^v”° “ bdo 7’" Ml daKnUoI > or rigidity Slight generalized tenderness 
" cre n z ted - He ,rMtcd >»■ » "Won decompres 
fl ttus UM “P«rienced complete relief He passed large amounts of 

^.5,' P a ; icrir ‘Win had severe cramping pain and showed 
^f^ral 'ntrUdt'M^f ™ m tb ' »PpeTqu.d™nt \ ray 

wws 9500 Because of the ^ 00 P 5 °J intestine His white blood count 
KT° n ° f * e s H n P'°™ d «P>« wenon decom- 
ato *e oSflfT^ ti' d ,° p0n . Th, » performed twenty-one hoars 
through on upper rSh^pammedun? ^ ^ * n, f theca thc abdomcn was opened 
date was found^ A closed loon ^ I ^ rffc amount of pentoneal transu 

sdhesionj in the left upper miadrlM niC,10 f ° f j*' ^' gh ,c|Dnum ’ resulting from 
stormy postoperative TutsTn^J^/^ ^ “ d re! “* d - ^epauent had a 
but eventually made a complete remvt'rf atigensteen suction for five days, 
pair of ha ventral hernia ^ dtlt * atcr uneventfully underwent re- 

domen m Italy Peuetraang wound o r t- e si- 

threugh a left subcosral mets.on rev^M 1"S P '£ rm ' d « » sre&£ 
and laceranon of the splenic flexure f “P 1 ' ' PWforadoro o' -it y ~. 
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In December, 1944 the patient began to complain of recurrent attacks of ab- 
dominal cramps and a sensation of upper abdominal fullness after meals A barium 
enema showed a markedly angulated spur of colon with narrowed lumen at- 
tached to the anterior abdominal wall at the site of the colostomy closure. Op 
eration was advised and this time the soldier refused However, his symptoms 
became progressively worse He limited his own diet to fluids, but nausea, vomit- 
ing and distention set in 

On January 4, 1945, under general anesthesia, a celiotomy was performed 
The spur of the transverse colon was freed from the anterior abdominal wall 
A plastic repair of the angulation was performed The limbs of the spur were 
separated The patient made an uneventful recovery and was symptom-free. 

Case V —This soldier, a private aged 32 years, sustained a perforating wound 
of the abdomen on December 7, 1944 A cehotomy performed one hour after 
injury revealed a perforation of the descending colon and a severe laceranon of 
the left kidney A transpentoneal nephrectomy was performed and the colon 
perforation exteriorized as a colostomy The soldier made an uneventful recov en 
and for seven weeks, during which time the colostomy functioned, remained 
well His colostomy was then closed by the Mikulicz technic Three weeks later 
an abscess at the site of closure was incised and drained Following this episode, 
diarrhea developed and sail later a mucoid discharge was noted Finally, jusi 
before evacuation to the United States, the diarrhea became bloody 

On admission to Rhoads General Hospital on April 14, 1945, die panent com- 
plained of continuous generalized cramplike abdominal pain and recurrent stab- 
bing pain in the left upper quadrant, just above the site of colostomy closure 
He was constandy nauseated and had had nothing by mouth for the past week 
He was having 15 to 20 daily evacuations per rectum, consisting of nothing but 
blood and mucus Examination revealed no distention but the entire colon was 
palpable to the mid-descending colon There was marked tenderness over the 
mid-left abdomen 

The patient showed a moderate anemia His red blood cell count was 3,700,000, 
with a wlute cell count of 11,500 A banum enema showed a mass in the rrud- 
descending colon with intussusception at the site of obstruction For ten days 
the patient was treated with intravenous fluids containing parenteral amino acids, 
transfused, and given sulfaguamdine orally 

A cehotomy was then performed A large obstructing pedunculated tumor at 
the site of colostomv closure was noted This was removed bv resecting 14 cm 
of colon and performing an end-to-end anastomosis The abdomen was closed 
without drainage The panent made an uneventful recovery' The pathologic 
diagnosis on the tumor was given as a leiomyoma It appeared to have developed 
from a h) pertrophv of one side of the spur cut before closure of the colostomy 


SUMMARY 

1 In World War II, many more soldiers than ever before who sus- 
tained abdominal wounds with fecal contamination have survived to 
return to civilian life The incidence of severe intra-abdominal adhe- 
sions m these men is high In a senes of 221 abdominal wounds ob- 
served at Rhoads General Hospital, the incidence of intestinal ob- 
struction -was 12 6 per cent This points to a greater incidence among 
returning veterans than normally encountered m civilians before the 
war It is important that the civilian physician be informed of this and 
be prepared to make the diagnosis early 
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2 Ail conceivable types of small hove] obstruction arc to be found, 
including fixed kinks, double closed loops, traction volvulus, and in- 
ternal herniation Large bon cl obstruction is usually due to inadequate 
lumen, resulting in most cases from a Mikulicz type of colostomv 
closure or inflammatory bands. 

3 Diagnosis can be made on the following points (a) a history of 
an abdominal war wound, (b) one or more operative scars on the 
abdomen, (c) a history of rapid onset of cramps abdominal pain with 
nausea and vomiting There ma) be localized abdominal tenderness 
(d) A flat plate of the abdomen will revealed one or more dilated 
loops of small intestine. In colonic obstruction the onset is gradual 
and the crampy pain is less severe and usually follows meals. X-ray 
examination shows a distended colon. 

4 Treatment should consist of early operation and release of the 
obstruction in small bowel occlusion We do not favor the routine 
use of the Miller-Abbott tube because of the high incidence of 
strangulation in these cases The delay entailed in its insertion by tar 
occasional user may be fatal Its use in our hands has not been srer- 
factory Colonic obstruction is treated bv decompression, correct! <n 
of fluid and electrolyte balance, and one-stage resection and anas- jnr*- r 
of the bowel bv aseptic techmc. 




THE PROBLEM OF NUTRITION IN THE TREATMENT OF 
THE PROLONGED HOSPITALIZED PATIENT 

Colonel Garfield G Duncan* 

Medical Corps, Army of the United States 

My remarks will deal with a subject the scientific understanding of 
which is gaming rapidly on the one hand while the general clinical 
application of this knowledge lags far behind on the other I speak 
of the maintenance of the nutritional equilibrium of chronically ill 
patients Far back m history students of medicine w ere taught accord- 
ing to ntual to bleed, sweat, purge and starve their patients Prior to 
the twentieth century, there was little else, m an active way, that they 
could do The modem era has relegated one of these pernicious prac- 
tices— bleeding— to its proper place. The efforts to relieve physical ill- 
ness and mental distress b) purging are soil widely practiced Rooted 
in archaic and primitive beliefs rather than in physiology and pathol- 
ogy, this evil hangs on However, the far reaching effect which purga- 
tion has in disturbing the water balance particular!) in surgical and 
acutely ill and dehydrated patients is receiving increasing considera- 
tion Shortly, this practice should follow that of bleeding down the 
avenue of relative disuse It is on its w ay Not so much progress has 
been made with starvation. The custom of prescribing starvation as a 
therapeutic measure in the treatment for acute febrile and surgical ill- 
nesses is still widespread In the more learned circles starvation is not 
prescribed but is permitted The results arc much the same though 
the dignity of the procedure has suffered. 

There are nearly two score of identified substances which the human 
organism must extract from his environment and take into itself if it 
is to function properly or survive. Lusk ably defined starvation as 
the deprivation of an organism of any or all of the elements neces- 
sary to its nutrition Deficient intake of any of the necessary food 

T*”" ™ d em.,tnt,on A patient may be overweight 
andyet be undernourished in respect to certain food factors 

rnrVrrlv W ltl0naI indlTldual can only be summed up ac- 

wnh the rbe^ 0rr ? atm i g of the various food factors 

hc au nn h wr b ° d >' finids ' ^blv the blood, and 

0f thC “ craa be IC feces vomitus or 

discharge of exudates or serous fluids In the past, the body weight 

The b^dv weiuhtT" ° uf of thc nut ™on of a " -"dividual 
the body weight is a reliable index ,n this respect in the normal in- 

lvidnal ingesting a normal diet and partaking of normal activities. It 
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is not a reliable index of the state of nutrition of the bedfast, chron- 
ically ill or injured patient In fact, changes of body weight may be 
grossly misleading The undernourished patient with hypoalbumin- 
emia may gam in weight from increasing fluid retention while his state 
of nutrition is deteriorating Also, the same patient may enjoy his first 
improvement concomitant with a loss of body weight and fluid Al- 
terations in weight of from 6 to 10 pounds may ensue as the results 
of shifts in water balance and be quite undetectable to the eye 

In the first stage of undemutrition there is an indiscernible tissue 
depletion occurring when an amount of the nutritive factor sufficient 
to meet the organism’s needs fails to reach the internal environment 
of the individual At some stage in this depletion not enough of the 
nutritive factors are present to carry on normal biochemical processes 
in which they are involved and there develops a biochemical lesion 
detectable by biochemical analysis Finally the depletion, progressing 
unchecked, accounts for the third phase which is that of the anatom- 
ical lesion— fox example, the swelling of recent intestinal anastamoses, 
dermatitis, glossitis, cheilosis, and possibly the decubitus ulcer 

Mulholland and Co Tui* attribute decubitus ulcers to local pres- 
sure and to tissues impaired m vitality as a result of protein deficiency 
In thirty-five random cases of bed sores they found the plasma pro- 
tern concentration to be invariably below the lower borders of nor- 
mal This represents a tissue depletion of great magnitude In well 
controlled studies of eight cases there was improvement in the gen- 
eral condition, gam m body weight, a rise in plasma protein and heal- 
ing of the ulcers when the nitrogen balance was reversed from a 
negative to positive balance 

Tim anatomic lesions of undemutrition are depicted in the skin, 
eyes, oral cavity, nervous system and skeletal structure according to 
the respective deficiencies These combined lesions— tissue depletion, 
the biochemical and the anatomical lesions— are all present m the ad- 
vanced nutritional disorders The stage was set for this abnormal clin- 
ical state with the onset of the predisposing illness or injury The 
paraplegic, the bedfast and the convalescent patients are susceptible 
subjects They are most likely to develop disturbances in nutrition and 
subsequent complications unless their plight is understood and this 
understanding is acted upon promptly and continuously until the need 
for special consideration no longer exists 

The nutritional disturbance may never develop to the stage where 
gross anatomic changes occur and yet it is probable that wound hell- 
ing, resistance to infection and the feeling of well-being are inter- 
fered wuth Cknicians too often have their sights set on anatomical 
changes as indications of deficiencies This is a late stage and is the 
result of prolonged deficiencies Much of our knowledge about dis- 

* Mulholland, J H., Co Tui, Wright, A M, Vinci, V and Shafiroff, B 
Ann Surg., US{6) 1015-1023, 1943 
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turbance of nutrition is based on total withdrawal of food factors 
from animals and httlc attention, until very recently, has been given 
to relative deficiencies over long periods 
If normal nutrition is to be maintained attention must be focused 
on what the patient actually ingests and to acquaint ourselves with 
what it adds up to in terms of nutritional components I am sure I 
need not remind you that it is sometv hat of a research problem in itself 
to find out what patients actually eat. I am not referring to the des- 
perately ill but rather to the chromcalh ill patient— the paraplegic for 
example. The diet in treating the acuteh ill patient with hepanrn be- 
came a matter of life and death and we were forced to hate the meals 
and any left-overs weighed before sufficient attention was attracted to 
the imperative need of adequate intake The same is true of chronically 
ill paaents. The difference between the weight of food given to thi 
patient and the weight of the food left uneaten should be checked 
when circumstances predispose to undemutnnon It is significant how 
requently and how far these patients are off the nutritional beam In 
s ort episodes this may be of little moment but m the paraplegic and 
in e patient with wound heabng going on this subject assumes great 
importance. It is important not to m erlook the nutritional background 
c , t lc border has flourished or upon which a predisposi- 
furthcr “"'Plications hangs. / know of no therapeutically ef- 
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will be provided This is, without doubt, the most important aspect 
of diet in general Adequate caloric intake not only spares protein 
metabolism, it prevents abnormal demands on special food factors, 
notably vitamins, and it is much more likely to afford adequate intake 
of vitamins and minerals than is a low caloric intake 

The period of hospitalization for the Army patient covers not only 
the acute illness but convalescence which sometimes is prolonged in- 
definitely as in the case of the paraplegic Unless special interest and 
effort provide an answer to the individual’s wishes regarding food 
these patients, and patients from boarding houses and institutions, arc 
more hkely to become undernourished in one or another aspect than 
are patients discharged to their homes 

A patient seen four weeks ago, a paraplegic, had been admitted to one of our 
hospitals in January, 1945 He was well developed and appeared well nourished 
at that ume but had decubitus ulcers of the heel, scrotum and knees His blood 
count on admission was normal but subsequent counts revealed a gradual de- 
velopment of a hypochromic microcytic anemia The total protein content of 
the plasma was normal with a satisfactory A/G rauo when first determined but 
subsequent determinations revealed a decline in the total protein and especially 
m the albumin fraction until on September 15 the albumin was 2 8 and the 
globulin 2 5 making a total protein of 5 3 

Clinically, anorexia became a problem, and as the months went by evidences 
of an avitaminosis became apparent In August edema and ascites developed The 
hazards attending his condition were being intensified by the loss of protein in 
the discharge from the decubitus ulcers 

Multiple transfusions of whole blobd and two administrations of plasma be- 
tween A'lay 29 and September 14 failed to prevent deterioration of his cluneal 
condition On September 10 a diet estimated to contain 140 gm of protein, 400 
gm of carbohydrate and 70 gm of fat w as prescribed Vitamin therapy was 
vigorously pushed and liver extract was given On September 24 when I first 
saw the patient his appetite had improved, the evidences of avitaminosis had 
practically disappeared but the outlook was still grave owmg to the persistence 
and degree of the ascites and the extent of the decubitus ulcers On September 
25, 100 gm of concentrated human albumin were given, on the 27th and 29th 
75 gm were given, and the protein intake was increased An intake of 300 gm 
daily was aimed at but only 162, 160, 182, 170 and 108 gm were ingested on 
successive da>s This w'as accomplished only wuth every possible consideranon 
being given to this patient’s diet Bv September 29 all ascites and edema had dis- 
appeared and the patient’s condition was much improved and he was taking his 
diet much better 

This case illustrates what can happen to chronically ill patients kept 
in hospitals over long periods This patient ran the gamut of under- 
nutrition from indiscernible tissue depletion to anatomical changes 
which seriously threatened life He illustrates what can happen and 
what in my opinion is happening m varying degrees to chronically dl 
medical and surgical patients hospitalized over long periods of time 
The ultimate good which can come of the appreciation of these pos- 
sibilities, the understanding of the underlying metabolic changes and 
the carrying through of the necessary prophylactic and corrects e 
measures arc far reaching This problem of undemutrition extends to 
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every medical and surgical ward and jet, I confess, it is probably the 
most neglected field of promise m medicine. This is understandable. 
The onset is insidious. Months and weeks lapse before objective evi- 
dences of disease are apparent but it is well known that somewhere 
in this interim the patients become poor surgical risks, predisposed 
subjects for complications which ma> steal all the attennon of the 
physician unless he is alert to the problem as a whole 
Acute medical and surgical complications arc likely to claim the 
attention of the internist and surgeon and unless planned consideration 
is given to nutritional aspects changes, more far-reaching than is gen- 
erally realized occur to the detriment of the patient. 

The prescribing of the diet offers no problem to those familiar w itli 
food values I believe that the approximate values in terms of grams 
of protein, carbohydrate and of total calories should accompany the 
diet prescription for every patient considered to be a susceptible sub- 
ject for undemutnnon. The diet would not need to be weighed An 
approximation of the values would suffice as a guide to the dietitian 
Not until this precautionary individualization of the needs of the pa- 
tient receiving prolonged hospital care is adopted w ill needless risk to 
their health be avoided Recently, I saw two paraplegic patients in the 
same ward One, I believed, should have a diet approximating 125 gm 
of protein, 400 gm. of carbohydrate and 3500 calorics For the other 
1 recommended 300 gm of protein, 300 gm of carbohydrate and 3500 
calories The first was a well nourished active, healthy appearing sol- 
dier having a normal appetite. The second had no appetite and had 
edema, ascites, protein deficiency and several decubitus ulcers 

SAMPLE DIETS FOR HOSPIT AI.Ty.Fn PATIENTS 
L “““ » »**»« 
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co the necessity of eating will influence the patient greatly It will 
influence the dietitian, the nurse and ward attendant and it will im- 
prove the patient’s nutritional status Supplementary feedings should 
make up deficits One hundred grams of powdered skimmed milk in 
200 cc of water yields 34 gm of protein and 52 gm of carbohydrate 
To this concentrated nourishment ice cream, pureed banana, and the 
like, may be added The quantity of fluid need not be great Forcing 
of fluids by mouth is rarely necessary or advisable Fruit juices are 
better omitted until they can be taken in addition to the prescribed 
diet The same is true of beer Fluids of low food value because of 
their bulk have an unfavorable effect on the appetite 
Parenteral Feeding is a temp oi ary and an emergency measure It 
may be the only means of providing nourishment for short periods 
and as a supplementary measure it has great value but its use should 
be dictated by necessity , not by convenience 
The Fluid Volume should be adequate to prevent the volume of 
urine falling below 1000 cc m febrile patients and the specific grav- 
ity should not be above 1 020 From 2 to 10 liters of fluids, according 
to the degree of hydration, will be needed each twenty-four hours 
When the patient is unable to take any fluid by mouth, 3000 cc or 
more, given parenterally, are indicated 
Salt From 8 to 10 gm of salt per twenty-four hours are desirable 
More is necessary if vomiting is a feature 
Glucose One hundred grams of glucose are necessary to prevent 
gross ketosis This amount should be considered a minimum but 
twice this, at least, is desirable while no food is taken by mouth 
Glucose may be given subchtaneously but only m 5 per cent concen- 
trations A 10 per cent solution may be given intravenously at a rate 
of 9 cc (150 drops) per minute or a 15 per cent solution at a rate 
of 6 cc (or 100 drops) per minute A small needle (22-26) will aid 
in preventing a venous thrombosis 

The combined administrations of glucose and salt or glucose and 
protein hydrolysate are permissible if the solutions are given slowly 
(5 cc per minute) 

Protein Protein may be provided in form of whole blood, plasma, 
concentrated human albumen, hydrolyzed protein or ammo acids 
For purposes of nutrition, casern hydrolysate and ammo acids are 
more practicable than are the blood products The administration of 
amino acids or casein hydrolysate equivalent to 100 grams of protein 
daily during the emergency is desirable These preparations are usually 
administered m a 5 per cent solution combined with glucose The rate 
of administration should not exceed 500 cc per hour (8 cc per 
minute) 

Vitamins mav be added to the fluids to be given parenterally to the 
malnourished patient The dail\ amounts recommended are thiamine 
10 mg, riboflaun f mg, niacin 20 mg, and ascorbic acid 100 mg 
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(Solu-B Upjohn 5 cc. pm ides all bur the ascorbic acid, which should 

b C E.4mplK P of 1 parenteral nourishment recommended 
Research ■Council in Convalescence and Rehabilitation Repo 
February 1, 1944, are as follows .. r 

‘1 It is desired to provide a non-febrilc patient who is 
eat or drink, but is not vomiting nor sweating, and who has no large, 
exposed exuding surface, for one day with water, salt and enoug g u 
cose to prevent gross ketosis. 

Water 1500 to 2000 cc 

Salt 5 t° 8 Em 

Glucose 10° sm- 

1000 to 1200 cc. of 10 per cent glucose and J00 to 800 ec^ot 
normal saline will meet these requirements closely enough lne 
total amount selected should preferably be given in two equa 
installments 


“2 If there has been a large antecedent deficit of salt as a result 
of vomiting, sweating, or transudation, the proportions of salt may 
be increased For example 

Water 3000 cc. 

Salt 27 gm. 

Glucose 100 gm. 

In this case 100 gm. of glucose or 200 cc. of 50 per cent glucose 
are added to 3 liter* of normal saline and divided into two por- 
tions in the same manner 


u 3 To meet the requirements for the nutrition of a paoent who 
will be unable to take any food or fluids for some days and there~ 
fore should receive a nutrient which will provide an adequate amount 
of some protein substitute. 


Water 3000 cc 

Casein hydrolysate 100 gm 

Glucose 200 gm 

Sale 10 gm. 


Thu will require 2 liters of 5 per cent casein hydrolysate, 5 
per cent glucose solution and 1 liter of 10 per cent of glucose 
solution, a total of 3000 cc. Since the casein hydrolysate is neu 
trained it will contain 5 gm of salt per liter or 10 gm. in two 
Uteri. Other convenient formulae can be devised by which the 
volume can be kept below 3000 cc. The selected amount of solu 
pon should be injected over a period of about four hours or 
preferably m two equa) installments of two hours each If the pa 
pent is given transfusions of whole blood or plasma, the amount 
of casein hjdrolysate will be decreased " 


There is a challenge in this problem ot nutrition, especially in the 
paraplegic or other patients subjected to prolonged hospital 
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The success which has met the efforts to cope with this problem 
in this hospital is not to be considered lightly Clinical impressions 
have been given abundant scientific support There is no longer refuge 
in the complacent acceptance as inevitable of the disturbances in nutri- 
tion which, it is obvious, can now be prevented m all but the excep- 
tional cases 

ROUND TABLE DISCUSSION ON PROBLEMS OF NUTRITION 
Colonel G G Duncan, Major Helmuth Sprinz and Major A Kleinmav 

Colonel Duncan Major Kletrman, in your experience at Hallom 
General Hospital, what was the incidence of malnutrition among 
paraplegic patients ? 

Major Kleinman Nearly all patients with paraplegia were malnour- 
ished on arrival at Halloran General Hospital Of eighty-txvo pa- 
tients surveyed, the average weight loss since the time of injury was 
49 47 pounds Only two patients had lost less than 20 pounds, 
twenty-six patients had lost between 20 and 40 pounds, thirty-one 
patients between 40 and 60 pounds, seventeen patients between 60 
and 80 pounds, and four patients over 80 pounds One patient had 
lost 100 pounds and another had lost 102 pounds 

Colonel Duncan Maybe Major Sprinz will comment on the special 
significance of this loss of weight ? 

Major Sprinz An average xveight loss of 50 pounds incurred in a 
fexv weeks’ time is almost unheard of m cixuhan practice, and can 
only be compared with the weight loss m other very serious war 
injuries and bums, for instance, m a series of twenty-nine cases or 
serious orthopedic and abdominal injuries, xve observed a xveight 
loss averaging 48 5 pounds, the xveight loss ranging from 30 to 71 
pounds Weight loss by itself is a very important, but not entirely 
reliable criterion of malnutrition The evaluation of xveight loss 
must be qualified by the knoxxdedge of the fat stores of the patient 
prior to injury, and the knoxxdedge of the amount of extracellular 
fluid m the patient Loss of fat tissue does not necessarilv mean mal- 
nutrition, as a matter of fact it may be beneficial Loss of muscle 
and organ protein, on the other hand, is one of the most important 
manifestations of malnutrition Protein metabolism is linked to xvatcr 
balance and loss of protein leads to an increase of extracellular fluid 
In the seriously depleted soldiers some of the xveight loss is hidden 
bx r the increase of extracellular fluid This “hidden edema” mav 
amount to many pounds 

Coionel Duncan What manifestations of malnutrition, other than 
weight loss, were observed in these patients, Major Kleimmn ? 
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Major Kleinman Visible nutritional edema Mas observed in only 
one case. The shin in most cases had lost turgor, was pale and dry 
The muscle tone Mas greatly diminished Only an occasional patient 
disclosed anatomical evidence of vitamin deficiency such as glossitis 
or cheilosis. No obvious case of ben-ben Mas seen. 

Colonel Duncan Why were there so few cases of vitamtn defi- 
ciency among this group of seriously depleted soldiers? 

Major Sprinz Vitamin deficiencj diseases are exceedingly rare in the 
United States Army, and have only been obsen ed by us in repatri- 
ated prisoners who were on a starvation diet for a prolonged penod 
of time. Apparently, a much longer tame interval is necessary for 
the clinical appearance of vitamin deficiency than the three months 
*^ ta } ces f° r paraplegic patients to arnvc at a hospital m the Zone of 
the Intenor In addition, we are very vitamin conscious, and vitamin 
supplements are probably the first ones given 

Colonel Duncan Major Kleinman, what do you consider were the 
factors which contributed to the malnutrition? 

Major Kleinman The nature of the injury, ie., the injury to the 
spi cor resulting m paralysis, often combined with other senous 
j nes such as chest and abdominal wounds, led to a state of men- 
ALA„ epreS ?° n Wlt , ‘ “f'Rravntion of the already existing anorexia 
.:,rit,T,T' rLa woun<ls wtb perforation of the hollow viscera, ncces- 
entrr.r i* mo ,f e 0 P^ raaons on tbe alimentary tract, and residual 
contributed to the malnutrition Many 
Parapleinc Infectcci 311(1 draining wounds All -of the 

c ; i.\ ji n f persistent albuminuria, varying from a trace 
prodtcinv n ) lv nniry *? ct mfccnon umveLl m this group 
were subiect tn rrn Ta ow Trade febnlc response. Many padents 
ta J from 'l?' 1 '' 1 CpiSOd£S of chllk ’ fever and^wcats 

bouts was neark^ tU V ° ( ° 3 T eel> ' or rnore The cause of these 
other causes were prcsSv ? pye!one P hn “' although occasionally 
malnutrition were mail deD^Z°^ .contributing to 
Junes, decubitus 311(1 ™ ^ty of in- 

means least, infection^ ^ albu minuna, and last, but by no 

V^y'o^pmZ mJafohsZ* par ‘ ,CUlaT °f a s P mal cord tn 

spinal cord^shocl. o/mni™ °i ‘"'“f? ’ but P^cnlarly after a 
nourished mdiwduals sud?i th^™M PhCn ° meD ° n ° CCUrS m weH 
jury It consists of a precimtous^l^ ° f 

»> BP ,d ,« f.L:»rtoX“’ir» ™„/s 
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“toxic loss” of protein It vanes in magnitude, depending upon the 
seventy of the insult It is self-limited It is independent of fever 
and the basal metabolic rate The exact mechanism of the toxic loss 
of protem is still unknown. 

Colonel Duncan This sudden deprivation of body protem, in con- 
trast with the slowly developing avitaminosis, deserves emphasis 
Maybe at this time Major Kleinman will tell us of the regimen for 
treatment of malnutrition at Halloran General Hospital 

Major Kleinman There are two fundamental pnnciples in our 
treatment One consists of efforts directed toward the removal or 
amelioration of the factors causing the malnutrition The second 
is the provision of an adequate food intake Specifically, the in- 
tensive program of activity, education and treatment gives these 
patients a more hopeful outlook for the future and helps con- 
siderably in lifting the state of mental depression They come to 
reahze that much can and is being done for them and are cheered 
by visible and tangible evidence of progress m themselves and others 
about them The grouping of patients m several different wards, ac- 
cording to the degree of progress which they have attained, has 
proved to be a great morale builder, as patients find themselves 
being graduated from a ward of lesser activity to a ward of greater 
activity With respect to the second principle, that is, the provision 
of an adequate food intake, the problem is complicated by several 
factors First, anorexia is a most prominent feature Most patients 
in this group exhibit an aversion to protein foods, in general, and 
to meat, in particular, thus creating difficulties in providing an ade- 
quate protein intake Most patients express a desire for green and 
leafy vegetables and salads, but while the desire for these foods 
is commendable and desirable, the caloric and protem values are, of 
course, low To help overcome these difficulties, patients are per- 
mitted a choice of one of two mam dishes at each meaL The nurses, 
dietitians, and Red Cross volunteer dietitian’s aides cooperate in 
serving and persuading the patients to consume all the food A spe- 
cial effort is made to see that the food is served hot, and served 
attractively The routine diet of the paraplegia section contains, as 
served, at least 3000 calories, including 125 gm of protem Further- 
more, each patient is required to drink an extra quart of mill, daily 
m addition to any milk included in his regular diet. The chief pur- 
pose of this extra quart of milk is to provide an additional 35 gm 
of protein to make a dailv total of 160 gm Every effort is made to 
see that the patients actually consume all of the prescribed diet 
Sandwiches served at bedtime are a regular part of the diet, and also 
help to make up for any food which the patients have refused dur- 
ing the day 
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Colonel Duncan Major Sprmz, have you any continent to make 
on tins problem? 

Major Sprint I am in complete agreement with Major Klcmman, 
and just wish to emphasize that there is a limit to the amount of 
ordinary foods which a very sick patient can actually chew We 
found that this limit is approximately 120 gm of protein Most of 
the patients are able to eat only 80 to 90 gm of protein of regular 
foods though an occasional patient is capable of consuming 145 gm 
As these patients arc in such a great need of protein, a therapy of 
over-feeding is indicated The means available to achieve hyperali- 
mentation, particularly protein hyperalimentation, are the protein 
hydrolysates and ammo-acids for intravenous and subcutaneous use, 
the protein hydrolysates for oral use, and the processed proteins in 
the form of milk powder, edible casein, and lactalbumm 


Colonel Duncan 1 1 7 to method did yon use m getting high protein 
diet mto these patients ? ' “ 

Major Kleinman In the first place, that extra quart of milk, which 
mentioned before, served as an extra protein ration to bring up the 
to protein intake. In the more severely depleted patients, instead 
o t e extra quart of milk, a quart or more of one of the milk 
armuK, devised by us with the assistance of Captain Erma G 
, ’ -U-i was given This increased the total protein and caloric 
j y A I 7311 ' 117 receiving a quart of formula ld-A 
van e "c ° t '' scussi °u), for example, consumes approximately 
folST. Pwwn.thtt is, 125 gm. in the diet and 95 gm m the 

meal tn » °™ u “ sre given with, or shortly after, the regular 

meal, to avoid a diminution m appetite for the next meal 

** " {eedmg paUeittS 

ministration of'orotiM* cx P cncnce both with the parenteral ad- 
We, so far hive waS" k y< k°lysates 35 well as oral administration 
ter Protein’ SotaSjJ soluoons - Am, S CQ “d Bax- 

limited excenm™ „ - „ r “ Clons ue safe tn routine use. In our 
case of tTpyrocenic ^ 8axter Solution, as we had not a single 
we had seven* mc i uc i ^ ° * ty ? e reactl0n ’ whde wth Amigen 
•deal dSa lfc W haY <•«• P™tem solutions are 
the start of the infusion ^. 0 . rBatuSD V mtrod t I ced mto the bottle at 
of two hours to gwe a muItlpUed at thc rad 

and slightly hypertonic. Wu h *7 i' ,ghd> ocld 

be avoided even if the nm » * ny thr ombosis of the vein mav 
cent glucose by ad*™ ^ « fortified by J to 10 per 

solution. The disadvantage^ m"* gIuc ? se , t0 the bonJe °f protein 
ge of parenteral administration of protein 
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is that we are dealing with chronically ill and chronically depleted 
patients who require a regime of over-feeding over a prolonged 
period of time For this reason, the oral feeding is the appropriate 
route of administration Protein hydrolysates are highly nutritious 
protein foods, but are lacking in some of the essential nutrients as 
minerals, vitamins, and fatty acids They have a very objectionable 
taste which is very difficult to disguise, while the milk formulas 
are palatable, well tolerated by most of the patients, and are com- 
plete foods, lacking chiefly Vitamin C 

Colonel Duncan In brief, what have been the results from the regi- 
men -just outlined ? 

Major Kleinman Under this regimen, most patients regained weight, 
accompanied by a marked improvement in their general condition 
Under the regimen of hyperalimentation most patients regained 
their desire for food In most instances, in which very high protein 
intakes were necessary at the beginning, as the nutritional state im- 
proved, there was a decreased desire for the extra protein Wound 
healing was accelerated and this was particularly noticeable in the 
healing of those decubitus ulcers which were not extensive enough 
to require surgery This regimen of high caloric and high protein 
feeding increased the patient’s resistance to infection In many in- 
stances there was noted a definite relationship between the degree 
of nutritional improvement and a decrease m the incidence of in- 
fection 


SPECIAL FORMULAS 

These formulas consist essentially of milk fortified with powdered 
milk and egg proteins When mixed in the proportions outlined below, 
they are very palatable and digestible The palatabilitv is increase 
for each patient by sweetening and flavoring to taste Thorough beat- 
ing of the eggs and careful mixing of the ingredients are important 
factors in producing a smooth, stable, and tasty mixture 
A very few patients developed diarrhea when they were started on 
formula III-A or III— B This was probably caused by the high fat 
content of these formulas The diarrhea promptly subsided when 
formula I-A or I-B was substituted, and did not recur when after 
a few davs the formula was changed to II-A or II— B, and then to 
III-A or III— B Accordingly, our policy is to begin with the weaker 
mixtures and change gradually to the richer mixtures It will be note 
from the analyses of the formulas that they are nearly perfect foods 
in themselves, containing nearly all of the essential nutrients 

In most cases one quart of formula plus regular diet will be suin- 
cicnt Where it is desired to give still more protein, a high protein diet 
may be prescribed with or without any increase of quantity of 
formula 
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Ordinarily, the formula need not be changed beyond 1I-A How- 
ever, where the formula is the sole or the chief source of nourish- 
ment, then a further step up to III-A should be made Patients are to 
get 2 quarts or more a day 

If diarrhea develops and it is believed to be due to the formula, 
change back to I-B and increase gradually to I-A and then II-A 

If digestion is fairly good, one may start with II-A or II— B instead 
of I-B The total daily caloric intake should be at least 4000 calones 
in the very poorly nourished 

In all cases in which both ordinary food and formula are prescnbed, 
the latter should be given with or not too long after meals, in order 
not to decrease patient’s appetite for the next meal 
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has the smallest molecular -u eight of all the plasma proteins It is nrimh 
responsible for the maintenance of the oncotic pressure of the blood, 
it is the protein which is lost in the unne m the nephrotic s>ndrome 
it is the mam constituent of the protein lost in exudates, and it is the 
protein usuallv affeced in hypoproteincmia 

Results of Depletion of Tissue Proteins on Serum Proteins —Since a 
“dynamic equilibrium exists betas cen tissues and the scrum proteins, 
a lowering of the serum albumin level occurs only after a serious 
depletion of the protein stoics of the body The magnitude of this 
loss has been determined by Elman, who found that a reduction of 
1 gm in the total circulating serum albumin entails the destruction of 
30 gm of bod) protein Applying Elman's findings, let us assume that 
a man weighing 70 kg has a total circulating plasma volume of 3000 
cc, and that his plasma contains 4 gm per 100 cc of albumin He 
therefore has a total of 120 gm of albumin m the circulation Then 
he becomes nephrotic and loses so much albumin into the unne that 
his serum albumin is lowered from 4 to 3 gm. per 100 ce If the total 
plasma volume has remained the same, this entails a reduction from 
120 to 90 gm. of his total circulanng plasma albumin This 30 gm 
loss of serum albumin is the resultant of the destniction of 900 gm 
of body protein Nine hundred grams of bod) protein expressed as 
“flesh” is equivalent to approximately 4500 gm. of ‘ lean meat ’ To 
summarize in a person of given weight and plasma volume, the reduc- 
tion of 1 gm per 100 cc of serum albumin m die plasma corresponds 
to the loss of 10 pounds (4500 gm ) of flesh. 

The changes of the serum globulin fractions follow a more com- 
plicated pattern Cannon pointed out that our customary reliance in 
the total globulin determination may be inadequate and that in cer- 
tain conditions a concentration of alpha and beta globulins may mask 
a serious depletion in the immune bod) carrying gamma globulins 
It is generally accepted that depletion of body protein is reflected m 
the level of plasma protein particularly in the albumin fraction How- 
ever the level of plasma proteins is not an absolute indication of the 
state of the body proteins In the presence of a normal or even high 
normal plasma proteins level there may be marked depletion of tissue 
proteins and only in the presence of low or diminishing plasma pro- 
teins may an inference be drawn as to the state of the tissue proteins 
If only the amount of plasma proteins in grams per 100 cc. is deter- 
mined, two additional factors have to be taken into consideration 
(1) reduction in circulating proteins may be masked bv a diminution 
of plasma volume (2) hypoalbummerrua, a characteristic finding in 
protein deficiency, may be masked by an increase of serum globulins 
This occurrence has been observed particular!) m chronic infections 
In our own experience with a group of senouslv depleted soldiers 
with chrome infections who lost from one-third to one-half of their 
original body weight following injury we observed that despite a 
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profound loss of tissue proteins, there was no hypoprotememia and 
no abnormahty in the albumin-globulin ratio As a matter of fact, in 
a series of about fifty cases, the total circulating plasma proteins Mere, 
in general, normal or shghtly higher than would have been expected 
for the particular weight of the patient Charles C Lund has made a 
somewhat similar observation in thermal bum cases He found that 
with a slow development of a slight, long-time protein deficit, the 
plasma protein remained nearly normal, until there was a great de- 
crease in the body stores, and at times he found patients with onlv 
slight lowering of the plasma protein value who were, m fact, greatly 
depleted These observations are contrary to the generally held con- 
cept that severe depletion of tissue proteins results in hypoprotememia 
The Ammo Acids —Protein of either animal or plant origin contains 
16 per cent mtrogen It is customary to express protein as nitrogen 
using a factor of 6 25 for reconversion of nitrogen into protein Pro- 
teins are not absorbed into the body as such but in the form of their 
constituent parts, the amino acids The breakdown of proteins into 
ammo acids and the absorption of the ammo acids into the portal 
circulation takes place in the small intestine There are twenty-two 
ammo acids, the combinations of which form the various protein 
molecules Ten of the anuno acids are at present considered essential, 
because we believe they cannot be manufactured in the body, and 
because they have specific, essential functions m the body metabo- 
lism They must be supplied m the diet Proteins differ in their value 
to the body, depending on the digestibility of the protein on one 
hand, and on the suitability of the component ammo acids as building 
stones of body flesh on the other hand The digestibility of proteins 
determines the amount of ammo acids absorbed into the circulation 
The digestibility of all proteins of animal origin is uniformly ven 
high This is contrary to commonly held beliefs that appreciable dif- 
ferences exist, for instance, between lean pork and the meat from the 
breast of a chicken, or between “light” and “dark” meats Proteins of 
plant origin are less digestible than animal proteins The rate of ab- 
sorption of ammo acids per se is as high as that of alcohol or glucose 
It is well to remember this point in the therapy of protein deficiency 
states It has been our experience that processed proteins such as 
skimmed milk powder, poxvdered casein, or lactalbumm powder are 
just as effectively utilized as amino acid mixtures (“protein hydrol- 
ysates”) Exceptions are conditions which produce hypermotihtv, 
such as high intestinal fistula and regional ileitis, and those which arc 
characterized bv hvpoenzymatic secretions, such as pancreatic fibrosis 
Superior and Inferior Proteins —The character of the proteins is ven 
important to nutrition A protein of high “biological” value is one 
which is highly utilizable, and which closely resembles body protein 
in its composition An inferior protein is one which is lacking quali- 
tatively and quantitatively in one or more of the ammo acids which 
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are essential to the bod\ metabolism Such an inferior protein is poorly 
utilized, and commensurate with its deficiency , there is wastage of the 
dissoaated nitrogenous end products The wastage denies from two 
sources (a) from the amino acids of the biological infenor protein 
which, instead of entering into the tissue protein metabolism, arc im- 
mediately broken down and excreted, and (b) from the bod) tissues 
w hich, m the meantime, has e to be broken down in order to furnish 
essential amino acids for the protein metabolism Meat, dairy products, 
fowl and fish are our mam sources of protein of high biological value. 
Many proteins of plant origin are lacking in essential ammo acids, but 
are valuable as supplements 

An average, well balanced, mixed diet taken by a health) individual 
contains all essential nutrients, including the amino acids necessary for 
the maintenance of optimal nutrition. It is onl) when the protein food 
intake becomes restricted that it becomes very important to assure the 
intake of proteins of lugh biological value. One point maj be men- 
tioned m this connection In the human, protein deficiency rarely, if 
eyer exists by itself Protein foods of animal origin arc at the same 
time important sources of yitamins, particularly B complex, and of 
minerals (calcium, others) Consequently, when inadequate food in- 
take is the cause of the protein deficiency, other essential nutrients 
will also be inadequately supplied In addition any condition which 
interferes xvith absorption will not onlv affect protein but these other 
substances as well In cases where the protein deficiency is due to 
excessive metabolic destruction as in acute illnesses and injuries, other 
essential substances are also affected, for example, vitamin C, as dem- 
onstrated in surgical wound disruptions 

Nitrogen Balance —In a normal individual on an a» erage diet, there 
is a perfect equilibrium betw een the protein nitrogen intake and out- 
put. On a dietary intake of 70 gm of protein a day for a man weigh- 
ing 70 kg (1 gm of protein per kilogram of body weight) the 
nitrogen loss amounts to about 10 gm a dai Under ordinary' circum- 
stances, 90 per cent of the end products of nitrogen metabolism are 
excreted ra the urine, and about 10 per cent in the feces. The loss 
from other sources— hair, nails, swear— is negligible. In case this “nitro- 
gen equilibrium is disturbed bv for instance, a disease process, and 
more tissue protein is broken dowm and lost than is assimflaced, a 
negative nitrogen balance ensues In the process of recovery from 
the illness, the reverse will be true, and more protein nitrogen will be 
retained than is excreted A positive ‘nitrogen balance” will result 
until the deficit is made up When the cells of the body have obtained 
their optimal protein content, thej lose their power 'to attach addi- 
tional protein, and nitrogen equilibrium is again established 
In nitrogen equilibrium, the ammo acids which are not required for 
the restoration of tissue proteins, for the building of hemoglobin or 
plasma proteins, for the manufacture of hormones or of intestinal 
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secretions, are broken up They are deaminized The nitrogenous end 
products are excreted m the unne, and the rest transformed into car- 
bohydrates, and used as such One hundred grams of amino acids 
yield 58 gm of carbohydrates Once nitrogen balance is established, 
additional feeding of protein leads to increased metabolism of protein 
and establishment of nitrogen equilibrium at higher levels of intake 
and output The body has a very limited ability to store protein nitro- 
gen in reserve, as was mentioned previously 

Factors Affecting the Metabolism of Protein —There is a constant 
turnover of protem m the body, a certain amount of wear and tear 
which has to be repaired, and the demands of the protein metabolism 
will be met, as long as there is life, from either the protein stores of 
the body or from the dietary intake The amount of protein metabo- 
lized over a given period depends on a number of variables, soirk of 
which we have already discussed (1) the level of protein stores of 
the body, (2) special demands made during certain phvsiological 
states, such as growth and lactation, or special demands made during 
periods of illness, injury or convalescence, (3) the energy or calonc 
requirements of the body 

It is a general law of metabolism that the caloric or energy require- 
ments of the body must be fulfilled Proteins, fats and carbohydrates 
are the three essential nutrients which furnish energy, at the rate of 
4, 9 and 4 calones per gram, respectively As far as the caloric needs 
of the body are concerned, the three nutrients are interchangeable, a 
fact which has been referred to as the “protein-sparing” action of fat 
and carbohydrates However, there is a difference between fats and 
carbohydrates, in that carbohydrates have a specific “protein-sparing 
action, which is independent of the energy metabolism Fat, when 
given as the sole source of food, has none of the specific “protein- 
spanng” action As a matter of fact, it is difficult to establish nitrogen 
and energy equilibrium without carbohydrates 

In health, when an average mixed diet is consumed, all these factors 
are well taken care of However, when malnutrition is actuallv p res ' 
ent or threatening, the relations between the protein needs and the 
energy needs of metabolism assume great importance In the beginning 
of a starvation period, when an individual is still m good nutritional 
state, the amount of protein metabolized is m a constant ratio to the 
total metabolism Under such conditions, it is estimated that approxa- 
matelv 13 per cent of the caloric requirements of the individual arc 
met by burning up bodv protein, and that the rest of the calories are 
derived mainly from fat Protein catabolism will be lowered during 
the course of uncomplicated starvation, such as, for instance, during a 
rigid and prolonged reducing diet, until it reaches a “starvation mini- 
mum ” Starvation is said to lower the basal metabolic requirements 
Howc\ cr, this is not true m everv case In our group of markedly 
depleted soldiers, some of whom characteristically manifested chronic 
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nfections without fever, delated basal metabolic rites up to 25 per 
cent, were recorded 

The bod) uses approximately 2000 caloncs dailv If this cnergv is 
not furnished in the diet, the bod) bums up its own reserve In this 
connection, it is well to remember that 100 gm of fat yields 900 cal- 
ories, and 100 gm of “flesh,” approximately 80 calories About eleven 
times more “flesh” by weight than fat lias to be metabolized to vicld 
the same amount of calories Protein catabolism mil greatly increase 
as soon as the fat stores of the body arc exhausted The older nutri- 
tionists were well familiar with this phenomenon and spoke of it as 
the “terminal rise” of nitrogen excretion, because the experimental 
animal or human would die shortly after its appearance During star- 
vation, the length of life depends upon the amount of fat present 
Storage fat has no vital biological function and can be sacrificed to 
the miotic needs of the individual without harm Depletion of pro- 
tein, however, has an immediate and serious effect on the bodv be- 
cause protein partakes m every biological process 

Man> decades ago, Voit demonstrated that one may have nitrogen 
equilibrium without having energy equilibrium That is to say, the 


body may soil lose weight by hunting up fat when sufficient protein 
nitrogen is supplied to attain nitrogen cqmhbnum This knowledge 
has long been applied in the treatment of obesity, by giving a protein- 
nch, fat-poor, low caloric diet. This principle has not been sufficiently 
utilized in prescribing diets in protein deficiency states, and has re- 


cently been reemphasized by Elman, 5 who considers the replacement 
of protein loss m acute starvation of primary importance, while he 


disregards caloric intake. Voit bkewise demonstrated that, in dogs 
nitrogen equilibrium was reached only after supplying three and one- 
half times the amount of protein metabolized during the period of 
acute starvation We have made similar observations in our patients 
with infected battle wounds We have no explanation for this phe- 
nomenon, but it has an important bearing on the therapv , since enor- 
mous 'overfeeding” is necessary 

Of all the factors which influence the amount of protein metabo- 
lized, none is as outstanding as the increased demand due to illness or 
injury The recognition of this fact represents one of the greatest of 
recent advances in the science of nutrition. While the daily nitrogen 
I 053 during a starvation experiment of a healthy volunteer never 
amounts to more than J, maybe 10 gm. of nitrogen, the loss during 
disease reaches several multiples of that, regardless of whether we 
are dealing with a pneumonia, etnpvema or tvphoid fever, or a bum, 
war injury, fracture of the long bone, or any type of surgery be it 
an appendectomy or an abdominoperineal resection. The magnitude 
and the duration of the protein loss differ with the severity of the 
condition. It is most marked m well nourished individuals, it is self 
limiting, and it is independent of the caloric requirements of the body, 
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and of fever The exact mechanism of this phenomenon is still de- 
bated It is spoken of as the “toxic destruction of protein ” There is 
no general agreement as to whether the massive loss of protein dunng 
the acute phase of the “toxic destruction” can be compensated for by 
protein replacement therapy Several investigators feel that protein 
given during this phase is “short circuited,” 1 e , is immediately broken 
down and is excreted and has no body protein-sparing effects, but this 
is not generally accepted The difficulty of feeding 200 to 300 gm of 
protein per day to sick patients is real, yet this amount is necessary 
to compensate for the destruction of protein m certain severe acute 
cases On the other hand, there is no question that the loss of protein 
due to “toxic destruction” can be compensated for by appropnatc 
therapy There is also definite proof that the postoperative loss of 
protein can be overcome after appendectomy, herniotomy, cholecys- 
tectomy, and gastrointestinal resection 

Another source of nitrogen loss to the bodv which only recently 
has received attention is pus and exudation from bum surfaces and 
wounds The magnitude of this loss of nitrogen vanes In large em- 
pyemas or extensive burns, it may reach 40 gm of protem (6 4 g N) 
a day We determined the loss in cases of suppurating compound, 
comminuted fractures of the femur and of the pelvis, and found it 
to approximate 10 to 15 gm (1 5-2 0 e N) of protein per dav 

DIAGNOSIS OF PROTEIN DEFICIENCY 

The detection of protem deficiency is not alwavs easy One has 
to rely on a carefully taken nutritional history, and a physical exam- 
ination which includes a simple physical fitness test (exercise toler- 
ance test) Strength and endurance curves which are measured by a 
physical fitness test, or by an ergograph,* are important and objectne 
indications of the state of protein nutrition m the absence of com- 
plicating factors In our experience, determination of strength is rrmrc 
dependable than reliance on the weight curve of the patient Ihe 
weight is an important but not an entirely reliable criterion, due to 
the possibility of large fluid shifts, wluch may mask the loss or gain 
of flesh A few simple laboratory procedures are valuable aids, such 
as the determination of hemoglobin, plasma protein, albumin anc 
globulin ratio In all of our cases of malnutrition, we noted an anemia 
which was persistent and rather refractory to therapy A low plasma 
protein, and a low albumm-globuhn ratio are strong indications of an 
existing state of protein deficiency 

The clinical recognition of the importance of protem deficiencies 
has long been delayed due to the fact that practical quantitatn c 
methods were not available to determine such deficiencies Only m 

* The ergograph w c arc using has been designed by Dr Co Tui and is manu- 
factured b\ the Clay-Adams Compmv in New York It is a modification of trie 
one previoush described b\ him'* 
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recent years study of nitrogen balance has been used to investigate a 
variety of diseased conditions, particularly in connection with studies 
on rehabilitation and convalescence from surgical and medical dis- 
eases. Complete nutrition studies now include "nitrogen balance study, 
which gnes information on the metabolism of whole protein, the 
‘ ammo acid balance study,” which follows the fate of single amino 
acids blood volume determinations, • total circulating protein deter- 
minations, f determinations of the “available fluid space, 1 ':): which gives 
some indication of the amount of interstitial fluid in the body, and 
i arious tests of physical fitness, notably the ergograph A full field of 
investigation has been opened, and much is soil to be done, but the 
results so far obtained bv the investigators permit drawing of the 
following conclusions Protein deficiencies cause a variety of symp- 
toms, the combination of which will vary m the individual case. There 
is a mental depression which may progress to apathy, confusion, and 
incontinence of unne and feces. There is lack of appetite , and weak- 
ness and lassitude Obviously, these symptoms are very indefinite and 
ma) be caused by other conditions In many instances they were 
taken by the attending physicians as the inevitable consequence of 
postoperative state. However, nothing is as striking as to see these 
symptoms disappear in a few days of a regimen of “hyperalimentation , 11 
which will be described in detail later 
Protein deficiency is commonly accompanied by a loss of weight 
This loss of weight may be masked by a considerable increase of 
interstitial fluid Many liters of excess interstitial fluid may be “hid- 
den 1 and may never become apparent. Nutritional edema is one of 
the last phenomena of advanced protein deficiency, and may be ab 
sent, even in fatal cases In our own observations, nutritional edema 
has been very uncommon, both m the group of returnees from Ger- 
man and Japanese prison camps who suffered from the effects of 
starvation, as well as in the group of soldiers in whom serious deple- 
tion was the consequence of war wounds Conversely, loss of weight 
may be one of the first signs of improvement As a positive nitrogen 
balance is established and the nitrogen is retained in the body, water 
is given up When this happens, the turgor of the skin greatly im- 
proves 


EFFECTS OF PROTEIN DEFICIENCY ON WOUND HEAUN6 RESPONSE TO 
INFECTION ETC 


The effect of protein deficiency on wound healing is well estab- 
lished Bed sores, disruption of wounds, localized edema around suture 
lines, particularly in the gastrointestinal tract, are invariably connected 

Plasma v vlumc is determined by the dye method using the T 1824 and • 
Nickerson Decade Photometer a 


tThc total circulating protons are calculated on the basil of plasma volume 
and total proton in grams per 190 cc. of plasma. 

tThc “available fluid space” is determined by the sodium thiocyanate method « 
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with protein depletion of the body, and the effect of protein hyper- 
alimentation is truly remarkable in these conditions Even the largest 
bed sores we have seen amongst our patients with spinal cord injuries 
heal rapidly Without any additional specific chemotherapy, the gran- 
ulation tissue changes in character, from sloughing to healthy, and 
epithehzation begms These observations suggest that the pressure ul- 
cerations of paraplegics are in effect caused by massive protein loss, 
and that they can be favorably influenced by protein replacement 
therapy 7 The same favorable effects have been observed on the course 
of peptic ulcers Co Tui and his associates demonstrated convincingly 
that peptic ulcer patients, both those who came to operation and 
those who were treated medically, did better if they were fed with 
an abundance of highly utikzable proteins This represents an advance 
over the Sippy diet regimen 

During this war I performed a senes of autopsies on patients who 
suffered from severe malnutrition There was one common finding 
an edema of the walls of the stomach, and particularly of the walls of 
the small intestine It is possible that a connection exists between this 
edema and the anorexia commonly observed in malnutrition Clin- 
ically, as soon as the protein deficit is overcome this edema disappears, 
and the patient develops a ravenous appetite 

An important aspect of the protein deficiency states is the effect on 
the response of the patient to infection Cannon has emphasized the 
fact that both the production of humoral antibodies (the gamma glob- 
ulin fraction of the plasma), as well as the production of phagocytes 
are inhibited under such conditions This probably accounts for the 
susceptibility of malnourished patients to mtercurrent infection and 
for the fulminating course which these infections take Not only ate 
the depleted patients an easy prey to respiratory, gastrointestinal and 
skin infections, but, in the event that surgery becomes necessary, the 
possibility of the spreading infection is greatly enhanced The post- 
operative progressive bacterial synergistic gangrene, which was first 
described by Aleleney, only occurs in depleted patients This condi- 
tion follows drainage of chronic suppurating chest and abdominal in- 
fections The progressive gangrene of skin and subcutaneous tissues 
around the incision is caused by the symbiotic action of a micro- 
aerophihc, nonhemolytic streptococcus and a hemolytic staphylococ- 
cus Lack of immune response m these depleted cases favors the spread 
of the gangrene Since the advent of effective chemotherapeutic agents 
which are capable of controlling formerly fatal infections, the protein 
deficiency syndrome incident to these infections looms increasingl) ' 
more important Armstrong* recently illustrated this point Of the 
two cases cited in his report one was a young man with pneumococ- 
cic pneumonia involving four lobes and the other an elderh male 
with staphvlococcal pneumonia which complicated prostatic surgerv 
In both instances the infection was prompth controlled b\ penicillin 
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However, a serious protein deficiency syndrome developed and the 
convalescence was stormy and prolonged Armstrong feels that the 
active protein replacement therapy he employed was instrumental in 
saving the lives of the two patients This confirms the experience at 
this hospital in surgical infections 0 The replacement of protein loss is 
one of the most important adjuvants in shortening the period of con- 
valescence and rehabilitation 

PROTEIN DEFICIENCY AS COMPUCATION IN VARIOUS MEDICAL AND 
SURGICAL CONDITIONS 

Metabolic Disturbances -In thyrotoxicosis the caloric requirements 
of the body are grcatlv increased, due to the characteristic rise in the 
metabolic rate If this need is not met, extreme weight losses do occur 
Such losses not only affect the functionally unimportant fat stores, but 
also the muscle and organ proteins A high protein, high caloric diet 
is therefore indicated in conjunction with specific measures such as 
iodine or thiouracil medication, and surgical intervention Similarly, 
increased catabolic processes are the source of marked protein loss m 
uncontrolled or poorlv controlled diabetes The excessn e nitrogen and 
sugar excretion in the urine is the result of increased glycogenesis 
(breakdown of protein and transformation of part of the radical into 
sugar) Insulin in proper dosage wall correct this loss However, addi- 
tional protein must be supplied in order to correct any existing defi 
ciencies. 

Piychoneurohc and Nourologlc Stales —Deficiency states are prima- 
rily dietary in origin The dietary intake mav he restricted for eco- 
nomical reasons due to habits and aversions, due to certain precon- 
ceived ideas, e.g-, tliac meat is harmfub due to religious scruples, due 
to allergy against milk and egg products For unknown reasons, pro- 
tein needs appear to be higher in certain persons who develop signs 
of a protein deficiencv stare under an apparent adequate intake. A 
high protein diet brings an immediate response in such cases. Poor 
appetite or nausea incident to acute febrile or chrome diseases, emo- 
tional stress, tropical dimate, to name just a few conditions arc 
probably the most common causes of a protein deficiency state Mal- 
nutrition may develop in psychoneurotic conditions such as anorexia 
nervosa, frank psychoses characterized by voluntary restriction of 
intake, or in neurological conditions as illustrated by the following 
case 

Cam I .-A 24 > ear old American soldier developed a severe sore throat with 
cervical lymphadenitis. A few days later on November IS, 1944 the paoent ivolte 
up with pain m the lower bach, which lasted for about two hours and following 
which he noticed weakness m the legs. The next day he could only wiggle the 
tea of hts nghc leg The paralysis ra pi diy ascended and his arms were affected 
two days later Slight motion of the arms remained sensation was duniniffted 
Cradcally Sensation returned to the arms and was restored by February 1945 
three months later Sphincter control was lost since the onset, and a cystotomy 
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was performed on December 29, 1944 (Previously, the panent had been cadi 
eterized ) The temperature throughout was normal 

At the time of admission to Halloran General Hospital on May 29, 1945, 
there was limited return of function in the patient’s upper extremmes However, 
rhe status of the lower limbs, and the sphincter paralysis, remained unchanged 
His usual weight had been 163 pounds At the time of arrival it was 113 pounds 
He was 5 feet 1 1 inches tall and was obviously very malnourished The slew 
was drv and scaly There were large decubital ulcers over the sacrum, bodi 
femoral trochanters and both heels A suprapubic cystotomy was present The 
muscular system was atrophic, the legs more so than the arms There was some 
diminution in accuracy of finger movements The abdominal reflexes v'ere ab- 
sent There wms scry little voluntary movement in the lower extremities, none 
below the knees The panent exhibited involuntarv mass reflexes and adduenon 
response in the legs, xvhen stimulated The muscles xvere spasuc and apparent!) 
atrophic Deep reflexes and pathological reflexes xvere absent The loss of pam 
ind temperature sensanon had assumed a fairly good segmental distribution, sacral 
segments on the left and sacral and lower lumbar segments on the nght How 
ever, there xvas a definite suggesuon of peripheral (distal) distnbunon as well, 
particularly in light touch Deep sensation xvas markedly impaired beloxv the 
knees Bladder and rectal dysfunenon have been already noted The diagnosis 
was residual myelins of die lumbosacral segments, complicated by set ere mal 
nutnuon and bed sores 

The panent xvas ennrely helpless He had neither interest in food nor the 
strength to feed himself adequately He conunued to lose weight and strength, 
and txvo xveeks following admission his xveight was 110 pounds, a total loss of 53 
pounds On June 15, 1945, he xxas placed on a high protein, high ealone diet, 
and a determined effort xvas made to feed him the presenbed diet His dail) 
intake during die next ten days averaged 3823 calories and consisted of an av- 
erage of 216 gm of protein (34 5 gm of nitrogen), 339 gm of carbohydrates 
and 198 gm of fat Approximately half of the protein consumed xvas dented 
from die diet, die other half was given as supplementary feedings xvhich con 
xisted of milk pow'dcr, milk, eggs, and ice cream In this ten day penod the 
patient gained but 2 pounds However, xvhile the total "available fluid” pnor to 
“hyperalimentation” xvas 19 liters, following the feeding period it xvas 146 liters, 
a loss of total “available fluid” of 4 4 hters This would indicate that by far more 
flesh was rebuilt than suggested by the 2 pounds gain of weight 

After two weeks of “hx'peralimentation” the patient was able to sit up, for 
the first time since the onset of his illness The decubital ulcers diminished in 
size, and b> the second of July the decubitus ulcer over the lumbosacral region 
Ind almost completely healed and that over the right femoral trochanteric area 
vv as smaller Consequently, the patient xvas continued under a regimen of “hyper- 
alimentation” for an additional txvo weeks His mtrogen intake w r as maintained 
again at around 0 7 gm of nitrogen per kilogram of body weight. His ealone 
intake was slightly above 3000 calories per day, approximately 60 calories per 
kilogram of body weight He received, during the second penod, 238 gm of 
protein per dax (38 2 gm of nitrogen) Dunng this period his protein require 
ments vv ere exclusively supplied b> “Essenamme.” * He show ed steady improve- 
ment There xvas a nonccablc increase in strength He was able to move about m 
i wheel chair and he noticed return of flexor monon in his lower extremmes 
and lup joints but as x et w as unable to extend his low er extremities The m 
voluntary mass reflexes disappeared The loss of sphincter control of bladder 
and rectum remained On July 15 the patient was transferred 

The importance of this case lies m the fact that convalescence was 
accelerated through “hyperalimentation ” 

•\ lactalbumin preparation processed by Frederick Steams &. Co 
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Chronic Diseases of lung. Kidney and Liver -The principle of hyper- 
•alimentation is applicable equally to the treatment of deficiency states 
accompan) ing cancer, tuberculosis, Bright’s disease, In cr cirrhosis and 
so forth It cannot be overemphasized that malnutrition exists coinci- 
dent with a pnmarv disease, that malnutrition is a serious com plica- 
tion, and that it is amenable to therapy Even in Brights disease, as 
long as there is no azotemia, a regimen of “hyperalimentation 1 can be 
instituted without any evidence of a deleterious effect. The follow- 
ing case may serve as an illustration 

Case II -This soldier, 21 > ears of age, was wounded in action on April 9, 
1945 by * hand grenade, several fragments of which tore into the right hip ond 
posterior chest. He arn'ed in the United States on May 17 1945 At that time 
he had a sustained temperature of 103 F and complained of se\cre pain m his 
right buttock and right hip area There was a profuse purulent discharge from 
the right buttock and from a sinus in the right hip region Sci eral days later a 
large abscess beneath tho right gluteus maxim us was incised and drained The 
patient arrived at Halloran General Hospital on June 8, 1945 

Upon admission the patient was \ery weak, nervous and apprehensive. He 
was 6 feet V/ inches tall His weight at the time of injury was 175 pounds, but 
on admission was 115 pounds, a loss of 60 pounds There was a healed wound 
over the lower portion of the nght chest posteriorly the wound of entrance of 
a shell fragment (lodged in the liver) The patient had a white blood cell count of 
10 200, hemoglobin 10 7 gm Urinalyses showed a fixed specific gravity and the 
patient was unable to concentrate unne beyond a specific gravity of 1 010 Al- 
bumin and sugar determination were repeatedly negative There were occasional 
granular casts and leukocy tes. Nonprotein nitrogen in the blood was 34 mg and 
blood urea nitrogen was 23 mg per 100 cc. The phenolsolfonephthalein exert 
non was 65 per cent in two hours, which is within normal limits. The urea 
clearance test showed a maximum clearance of 160 per cent and a standard clear- 
ance of 74 per cent, indicating that glomerular filtration was satisfactory and 
that the patients difficulty was m tubular reabsorption e.g^ in concentration 
hence the low specific gravity of the urine. On the basis of these findings we 
felt confident that the patient would be able to tolerate ‘'hy'perallmcntation ” 
Following admission the patient ran a low grade fever and on June 15 the 
extensile sinus of the right gluteal region was sauctnzed The patient was placed 
on a high protein high carbohydrate, high vitamin diet, but no special efforts 
were made to check the amount of food actually consumed The wound m the 
hip continued to drain, the temperature remained elevated, and the patient s ap- 
petite remained poor For these reasons, on June 27 the patient was transferred 
to a special metabolic ward Here, through the efforts of the dietitian the hos- 
pital diet was made attractive and he consumed an average of 2920 calories a 
day The entire food intake was supplied by natural foods only and included 
112 gm. of protein (equal to 17 9 gm of nitrogen) 260 gm of carbohydrates 
and 159 gm of fat. Tins provided 56 cxlones and 0 342 gm. of nitrogen per 
kilogram of body weight per day The patient gained 5 pounds within a week. 
Hm general condition improved, his appetite became better and concomitantly 
the wound exudate lessened in amount. There was evidence of return of muscle 
strength mile on admission the patient was totally bedridden and hardly able 
to help himself one week after “hyperalimentation” he was able to take a few 
steps with^thc aid of crotchet. The wound in his nght hip apparently was heal 
ing The available fluid determination at the beginning of the study v it Wei! 
a result of 202 liters. In the initial phase of the study the paaent 
6 pounds untfl his weight reached 121 pounds By July 12 he had 
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pounds and his weight was 118% pounds At that time his “available fluid” had 
dropped to 16 7 liters, a net loss of 3 5 liters The amelioration of the protein 
deficiency brought about a shift of body fluids with loss of "hidden edema.” 
On July 12 the caloric and protein intakes were increased The bulk of the pro- 
tein was supplied in the form of “Essenamine ” The patient now recen cd 0 69 
gm of nitrogen, 37 1 gm of protein and an average of 70 calories per kilogram 
of body weight, or 3750 calories daily Under this regime he conunued to un 
prove rapidly, and on July 16 he stated that he felt much stronger than before 
the nutritional program was instituted In fact he was able to do “push-up” ex 
ercises, felt hunger pains between meals, and had food cravings Withm a month’s 
time following institution of hyperalimentation therapy, he had again become 
alert and cheerful He was able to get about good distances with crutches His 
weight had reached 132 pounds Kidney function tests remained normal 

This case illustrates several points (1) It refutes the often made 
statement that proteins are dangerous in a chrome disease of the kid- 
ney, and emphasizes that each case has to be judged on its own merits 
(2) The mere prescription of a diet is not enough There must be 
complete coordination between attending physician, dietitian and pa- 
tient with a close checlt on the actual food consumed, and immediate 
action must be taken to supplement the diet by other means, if food 
intake is inadequate 

As m this case, Stare, Thorn 10 and Co Tui 11 likewise did not ob- 
serve any kidney impairment from high protein feedings Protein has 
proved to be an excellent diuretic in cases of hypoalbuminemia and 
edema incident to chronic kidney or liver disease, except m advanced 
stages Even then, diuresis may be produced by parenteral protein ad- 
ministration, particularly m the form of concentrated human plasma 
However, concentrated human plasma has the one disadvantage ot 
containing a relatively large amount of salt which may counteract the 
diuretic action The recently introduced serum albumin solution is 
salt-poor, and in it the albumin content of 500 cc of plasma (25 gm 
of albumin) is concentrated in 100 cc of diluent It has proved in 
our experience a very effective diuretic under circumstances where 
no other measure would help We observed a prolongation of hfe m 
two cases of advanced liver cirrhosis One of the patients died from 
liver insufficiency, despite effective diuresis, while the other has been 
kept alive for several months by periodic infusion of serum albumin 
It must be emphasized that in such advanced stages of cirrhosis serum 
albumin gives only temporary relief as it does not influence the pro- 
duction of serum albumin by the liver and the edema and ascites rap- 
idly reoccur Thorn has m addition reported considerable success m 
the treatment of edema in chronic kidney disease by use of serum 
albumin He advocates the administration of 2 units of serum albumin 
(50 gm ) diluted to 500 cc with 5 per cent glucose m distilled vatcr 
at a rate of approximately 100 cc per hour Pronounced hypertension 
and cardiac failure are contraindications to the use of serum albumin 

The recent widespread occurrence of epidemic hepatitis and homol- 
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osous serum jaundice has focused mention upon the role of protons 
m hepatitis In addition, « hate become aware of the frequency of 
liver damage following anesthesia Wide formed) a high carhohi - 
drate diet was prescribed in the hope that gl) cogcn would pretent 
liver damage it is now felt that high p totem intake is c\cn more 
essential In animal experiments the tv. o sulfur groups containing ammo 
acids, methionine and c\ stwc, are particular!! cfTcctnc m ameliorating 
liter injury The Second Service Command has been fully conscious 
of the problem and the following specific recommendations are in 
effect prescribing the dietary management of patients with hepatitis. 
The daily diet should contain 140 gm of protein, 400 gm or more of 
carbohydrates, and sufficient fat to proude a total ealone value of 
35 calones per kilogram of the normal body weight. An allowance of 
75 gm, of fat m form of dairy products and eggs is not only perirus- 
■sible but desirable. The dieonan should personally check the food 
trays during the “anorexia phase” of the disease, and gne the doctor 
an account of the food not eaten The difference between the actu- 
ally consumed and the prescribed dietary intake is then gnen as an 
oral or parenteral supplement. The same beneficial effects of high 
protein feeding are accrued in liver damage resulting from anesthetic 
agents 

Discuses of the Gastrointestinal Tract —Diseases of the gastrointestinal 
tract comprise one of the most important groups w hich lead to pro- 
tein deficiency states The most commonly encountered are chrome 
peptic ulcer, chronic gastritis, regional ileitis, chrome pancreatitis, ul- 
cerative cohos, and colitis due to or following bacillary or amebic 
dysentery as well as gastrointestinal malignancy The factors by 
which these conditions lead to a deficiency state are loss of appetite 
and anorexia, restricted diets, vomiting, intestinal hypermotfltcy with 
diarrhea, chrome melena, internal fistulous and draining sinuses Edema 
of the bowel, the result of protein deficiency, m turn aggravates gas- 
trointestinal dysfunction and a vicious cycle is set up This observa- 
tion is well known to surgeons, and the following case may briefly 
illustrate the pome 

Cue 111 -A j oueg German prisoner of war was shot in the abdomen, and 
sustained multiple perforations of small bcyvtl, which were repaired H c made 
an uneventful recovery Sut weeks after the injury he suddenly developed an 
acute mteioml obstruction, which was relieved by intubation. When an attempt 
was made to remove the tube, the patient developed new symptoms of obstruc 
tion Consequently, foe about three weeks he was intermittently on Wangensteen 
aiction and intravenous glucose and saline and short periods of oral feeding 
Hit weight Joss was 30 pounds Tt was felt that he was m roo poor shape to be 
erplored and an attempt wat made to prepare him for operation He received 
1000 cc. of a 5 per cent protein hydrolysate solution plus 2 000 cc. of 10 per cent 
glucose and glucose and saline fot four days. At the end of four davit small 
two-hourly feedings of a prawn hydrolysate “Dam-maltose” tramm wat given 
as supplement through the robe. At the end of one week the patient was able 
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to take a concentrated protein hydrolysate “Dexm-malrose” mixture by mouth 
which supplied Od gm of nitrogen per kilogram of body weight and 40 caloncs 
per kilogram of body weight, without an)' ill effect In the second week, the 
patient developed a ravenous appetite, his recovery was considered complete, 
ind surgical intervention was considered unnecessary 

Our explanation of the sequence of events m this case is that gen- 
eralized or localized edema of the bowel aggravated an obstmedon 
which was caused by postoperative adhesions The edema was the 
result of a protein deficiency state which increased in severity under 
the therapy employed (suction and parenteral glucose and saline) As 
soon as the nitrogen balance was reverted from negative to posidve 
the edema of the bowel disappeared and the obstruction was relieved 

Chronic gastrointestinal diseases present some of the most difficult 
problems from the point of view of nutrition It is not always pos- 
sible to treat such patients xvith oral feedings, and sometimes in these 
chronic cases the veins are in such poor condition that prolonged in- 
travenous feeding is not feasible For instance, in a case of regional 
ileitis, we were unable to achieve a positive nitrogen balance by oral 
feeding alone, even when proteins were given in processed form and 
the bulk of the food was reduced to a minimum The hypermobilitv 
of the bowel was such that the patient lost more nitrogen than was 
offered him in the diet 

Case IV —The patient, a 24 year old soldier, has had, for the past two years, 
typical regional ileins, and two laparotomies for resection of ileum and anrero- 
entero-anastomoses had been performed His original weight was 148 pounds, his 
weight on admission 128 pounds As a base line, the nitrogen balance of tins 
patient was first studied while he received the regular hospital diet prescribed 
for him During this one week period the patient did not lose any weight Hon 
ever, our balance study indicated that he lost daily approximately 1 gm of nitro- 
gen in unne and feces more than he received in his food Then he was put on 
‘Essenamine and his daily caloric intake was increased from an average of 2600 
calories or 44 calories per kilogram of body weight to 3500 calories or 59 calories 
per kilogram of body weight His nitrogen intake was increased from 0 23 to 
0 5 gm per kilogram per day Although the patient gained 3 pounds in a ten 
day period, the average nitrogen loss during this period was 5 4 gm of nitrogen 
per dav, as contrasted with the 1 gm Joss on the regular diet. 

This case illustrates the difficulty of supplying' adequate nutrition m 
a case of chronic disease of the gastrointestinal tract Only by constant 
attention to the dietary needs can serious depletion be avoided, such 
measures as repeated feeding of small quantities of highly nutritious 
food, supplemented by oral or parenteral administration of protein 
hydrolysates, ammo acids, and protein concentrates, as well as liberal 
blood and plasma transfusions may have to be resorted to One of the 
signs of the protem deficiency state is anemia We have encountered 
m our cases of infected war wounds a protracted anemia which does 
not respond well to the administration of iron, liver extract, and high 
protein feeding and wc can only confirm Lyons’ observation that the 
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eradication of the infection appears to be a prerequisite to succcssfu 
treatment Similar obsenanons ha\e been made on anemia of gastric 
malignancy 12 The exact mecliamsm of this phenomenon is not know n 
It is contrary to the commonl) held concept that the formation o 
hemoglobin takes precedence o\cr other body proteins Tn general 
hypochromic or nutritional anemia is primanh due to an iron de- 
ficient although experimental evidence would indicate, in addition 
the desirability of an adequate protein intake of high biological value 
Surgery —The importance of protein dcficicncj states in surger} de- 
nt es from the fact that protein is intimately linked to maintenance 
of blood volume, wound healing, tissue integrity, reestablishment of 
nenous reflex mechanism, production of antibodies, prevention or 
amelioration of liter injury incident to shock and anesthesia, and to 
convalescence. As was pointed out before, there is a “toxic” loss of 
protein nitrogen in c\er> case of surgical trauma, wounds, injuries, 
operations, spinal shock, hemorrhage, bums and so on Protein is lost 
through exudates 

In traumatic, hemorrhagic or bum shock the blood \ olume is re- 
duced and plasma proteins are lost It is by now v ell established that 
hypoprotememia predisposes individuals to shock after any kind of 
injury The problem of wound healing and the relation of protein 
deficiency to dehiscence of xvounds has already been mentioned Like- 
wise discussed was the problem of bed sores, and of surface and gas- 
trointestinal ulcers. Little known is the importance of a positive pro- 
tein nitrogen balance in the reestablishment of a nervous reflex arc 
following sptnal cord mptry The following case may sene as an 
illustration 


V— The patient, a 31 year old soldier was wounded in action on Januar) 

* when a bullet entered his right posterior thorax about 2 cm from the 
nualine at about the level of the eighth thoracic vertebra, resulting in an rm 
mediate paraplegia with the sensory level at the umbilical plane Fluid and air 
XVcrc present m his right chest, which were aspirated on several occasions Ap- 
proximately* 5 days after injury he felt some sensory return to the legs, after 
two weeks he began to notice slight motor function in the left leg and in March 
P “rst experienced slight movement in the right leg On admission to Halloran 
cneral Hospital, in March, 1945, the patient showed evidence of profound mal 
nutnnon His normal weight had been 145 pounds. His weight on admission was 
pounds. He was depressed, concerned over his condition, and so weak that 
itimPU 18 ™ ^ iavc huroelf to pull himself up or even to feed himself a full 
and extensive decubital ulcers over both heels, left chest posteriorly 

one f VC f Li sacrum. A right pulmonic empyema was present He was moon 
j urine and feces. There was a suprapubic cystotomy which was per 
lurmea ui February 

u** examination showed a partial paraplegia of both lower extremi 
tion in u 1 * unctI011 ^ muscle groups on the left, and very slight ftmo 
ronrm,, ' hamstrings and adductors of the right thigh There were almost 
wrarrninrr r'*!® reflexes involving both lower extremities w hich necessitated the 
There m- °u *^ lcca to prevent the patient from falling out of bed 

M ypaesthcsia in both lower extremities. The sensory level was at ap- 



380 


HELMUTH SPRINZ 


proximately D-g (level of umbilicus) The sense of position in the lower ex- 
tremities was poor and vibratory sense was absent The legs were spasuc and 
only slight patellar reflexes were elicited bilaterally The Achilles reflex was ab- 
sent bilaterally, as was the Babinsla sign 

In early March a thoracotomy was performed to drain an empyema of the 
right chest, with release of about 1000 cc of pus At that time a bronchopleural 
fistula was noted Following thoracotomy the empyema cavity was irrigated daih 
with a saline penicillin solution The patient received multiple blood and plasma 
transfusions Despite better than average ward care and all generally employed 
supportive measures, the patient was slowly losing ground and it was decided 
to try' him on a regimen of “hyperalimentation ” On May 5 he was started on a 
ten day period of supplementary oral feeding with “Amigen”* and “Derm 
maltose,” equivalent to 0 6 gm of nitrogen per kilogram of body weight and 
enough calories to furnish 40 calories per kilogram of body weight per da) 
This formula was divided into eight doses and given at two hour intervals In 
addition to the supplementary feeding of “Amigen,” the patient was encouraged 
to eat a full natural food diet If this formula is applied to an average male of 
70 kilograms body weight, his supplementary food intake would amount to 42 
gm of protein nitrogen or 262 5 gm of protein (42 \ 6 25) and 2800 calones 
per day 

The effect of this regimen was striking The patient gamed 13 
pounds during this ten day period, his spirits were buoyed up, and 
the decubital ulcers healed rapidly Subsequently, he developed a rav- 
enous appetite During the next two weeks the patient lost 5 of his 
13 pounds which he had gamed during the first ten days However, 
by laboratory studies, he again showed the marked shift of interstitial 
fluids which was noted in other cases At the beginning of the study 
his total available fluid was 23 liters Following a month of “hyper- 
alimentation” the available fluid dropped to 16 4 liters At the end of 
the month the patient was able to shave himself, to lift himself up, 
the motor function in both legs improved, the involuntary mass re- 
flexes disappeared, the decubital ulcers of chest and heels completely 
healed, and the empyema cavity diminished greatly in size The bron- 
chopleural fistula closed spontaneously The patient has shown pro- 
gressive improvement since, he has regained control of his elimina- 
tion, he is able to take care of himself and with the aid of special 
braces, even to walk 

GENERAL PRINCIPLES OF TREATMENT OF THE PROTEIN DEFICIENCY STATES 

If we apply what has been said about various aspects of malnutri- 
tion to the therapy of protein deficiency states, the following general 
principles evolve Prevention is better than cure, if unchecked, pro- 
tein deficiencv states manv develop rapidly and may lead to danger- 
ously large depictions After a severe state of malnutrition is estab- 
lished, it takes considerable effort and time to restore the patient to 
a normal state Protein must be given m sufficiently large amounts to 
compensate for the loss from various sources We found that in most 
cases very satisfactory results were obtained if from 0 4 to 0 6 gm of 

• “Amigen” is an enzvmatic protein h> drolysate of casein and pork pancreas, 
manufactured bv Mead, Johnson S_ Co 
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protein nitrogen per kilogram of body w ctgbt w ere gn cn daily This 
corresponds to 2 5 or 3 75 gm of protein per kilogram of body w eight, 
or a total protein intake for an ntcrage sized male of 150 to 250 gm 
of protein daily Larger amounts, such as 1 gm of protein nitrogen 
per da> per kilogram of body \\ eight, are difficult to administer, and 
have not given us strikingly better results Sufficient calorics must be 
provided to free protein from all but its specific functions in the 
body metabolism Not less than 20 per cent of the caloric intake 
should be derived from carboh) drates for maximum protein sparing 
action The daily caloric intake should amount to 40 calories per 
kilogram of body weight, preferably more In our experience with 
seriously depleted patients with chronic infections, better results were 
obtained when the caloric intake was raised to 70 calories per kilo 
grnm of body weight. The principle of treating protein deficiency 
states by a high caloric, high protein diet has been called ‘hyper- 
alimentation” by Co Tui 

The most desirable way to administer protein is by oral feeding of 
natural protem foods of high biological value Unfortunately, there 
are very definite limitations to what a person, particularly a sick per- 
son, will eat. The desirable amount of protein corresponds to one to 
two pounds of lean meat a day A sick person has difficulty in chew- 
ing and swallowing such an amount of meat and frcquentl) has, in 
addition, an aversion against protem foods A trained dietitian can do 
much to overcome these difficulties Individual attention, daily queries 
as to likes and dislikes, and a close check of the food actually con- 
sumed, are necessary The mere prescription of a high protein diet is 
insufficient and may be misleading Of equal, if not greater, impor- 
tance is the treatment of the pnman conditions which produced the 
state of malnutrition 

Even when this is all taken into consideration, the amount of pro- 
tein food a patient will consume is usually below the desirable let el 
A group of 25 depleted soldiers with chrome tvound infections but 
in fair general condition, averaged a dietary intake of 80 to 90 gm 
of protem a day, a few soldiers ate 120 gm of protein a day, and on 
rare days, up to 145 gm Very sick patients eat only a fraction of 
this amount. The problem of achieving “hyperalimentation” is great 
and can be solved only by the use of supplementary feedings. 

Malhodt of Supplemental Feeding j Hyperalimentation") -Parenteral 
Administration .— In acute cases, where hypoproteinemia is caused by 
surgical shock, bum or hemorrhage, the best protem replacement ther- 
ap) is whole blood and plasma In chronic cases, how ever, this ther- 
apy is a very expensive one and, in addition, not too effective. To ad- 
minister 100 grams of protem parentcrally m the form of plasma or 
whole blood the equivalent of 6 pints of whole blood has to be gwen 
The hemoglobin, although vitally important for its oxygen carrying 
capacity is not utilized as food protein. Obviously , such a regimen is 
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impractical for prolonged use, and cheaper and more available sources 
of parenteral protein must be resorted to There are now on the mar- 
ket four protein hydrolysate and ammo acid solutions The best known 
is “Amigen,”* an enzymatic digest of casein, “Amigen” is the oldest 
of the four products and has been well studied There are also avail- 
able two-acid hydrolysates, “Parenamine,”f and “Baxter Protem H>- 
drolysate Solution”!, and lastly, there is now available a solution of 
pure amino acids § These solutions are approximately one-tenth as 
costly as whole blood or processed plasma They may be given in 
large quantities for prolonged periods of tame if the following pre- 
cautions are taken (1) Absolute sterility must be observed through- 
out the administration, as protem solutions are ideal culture media 
(2) Great care must be taken to insert and fix a 20 or 21 gauge needle 
properly in the vein to prevent thrombosis We observed occasional 
pyrogen and depressor substance-hke reactions from the use of the 
enzymatic digest We have not seen such reactions with the only acid 
digest we have been using in any quantity, the Baxter Protem Hydrol- 
ysate “Speed reactions,” as manifested by vomiting, have not oc- 
curred in our experience when the flow was regulated at 80 to 100 
drops per minute In order to increase the caloric value of the pro- 
tem hydrolysate, we recommend adding sufficient 50 per cent sterile 
glucose to the bottle to make a 10 per cent dextrose solution The 
hydrolysates are usually 5 per cent solutions of protem digest The 
pure ammo acid solution contains 7 per cent of ammo acids Five 
hundred cubic centimeters of protem digest solution contains the 
equivalent of 20 gm of protem Through the use of parenteral pro- 
tem solution combined with glucose, salt and vitamins, complete par- 
enteral feeding can be achieved for short periods of time With un- 
usual attention, complete parenteral feedings may be extended up to 
three weeks However, rarely will this be necessary Complete paren- 
teral feeding has the advantage of produemg complete gastrointestinal 
rest, equal if not superior to that mduced by morphine In general, 
parenteral feeding is used to supplement the oral intake in patients 
with severe anorexia 

Oral Administration —The second and more widely used method of 
supplementary protem feeding is the oral administration of protein ha - 
drolysates or concentrated processed proteins There are at present a 
number of oral preparations, commercially available, such as Amigen 
Squibb Protem Hydrolysate, || Essanamine and Edanune ^ In addition 
to these patented products, there are edible casein and milk powder 
Most of the oral protem hydrolysates have a very objectionable taste, 
* Amigen is manufactured In the Mead, Johnson Corporauon 
t Parcnaminc is manufactured by Frederick Steams &. Co 
J Baxter Protein Hadrolvsatc Solution is manufactured bv Baxter Labs, l nc 
§ This soluuon is manufactured b\ Merck &. Co 
0 Squibb Protem H\drol\satc is manufactured b\ F R Squibb S. Sons 
t Edanune is manufactured b\ Sheffield Farms 
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which is difficult to disguise Their great adyantages are their small 
volume and the fact that they arc predigested Arrugcn, for instance 
is highly soluble, and in combination w ith carbohydrates, can be made 
up into such a concentrated liquid that 200 cc every wo hours in 
eight doses will proyidc up to 230 gm of protein and 3000 calories 
It the patient objects too strongly to the taste, such mixtures can be 
given by garage The whole proteins, such as lactalbumin casein and 
milk pou der, arc less soluble and their bulk is greater Milk pou der 
is the most palatable, although the bulkiest of all preparations 

pccidl . Considerations —Pro tern adnunistered either parenteralh or 
ora y will anise a feeling of satiety It is not infrequent that at the 
beginning of the hyperalimentation therapy, the patient mil onl\ cat 
tne supplement and not his natural food diet. Usually with relief of 
t e negative nitrogen balance, appetite returns In order not to dimin 
is t e appetite, it is important to space the supplementary feedings 
properly, preferably during the evening period, where usualh no 
ood is served, or shortly following a meal Tiv e to 10 units of regular 
i m, injected shortly before feeding, will create the sensation of 
sk™?M\ and ^ val ° ablc adjuvants in the treatment of anorexia It 
tal n, r C ° T1 P 1 ’ as,zc d that protem h\ droh sates lack in certain essen- 
aim »/, entS (' ,ltamins ' minerals and essenoal fatty acids), and the 
hielilv n ' rapy res t°rc the patient to a point yyhere he can cat a 

fidnvvvU d 'T ° f natUral f00ds In somc P 3ticnts hl B h P rorcin 
tonsil d T" t,0n and diarrhea This is usually transitory 
cre^e of nrof 1SeS ’ re ,' cf ls , obtam<:d ' m most instances, by slow m- 
of protein intake and b> the use of Amphojcl* or paregoric 

SUMMARY AND CONCLUSIONS 

j.rLnrcd 0 ^!^ 0f thc ? urrent 5131115 01 tbe object of malnutrition is 
T^Prir P^^f emphasis on protein deficiency 

tern in everv h, 01 ? 131115 i* 6 ma?IC bfe -” The important role of pro 
m in every biological process is rey icwed 

Uon m numerous^nif-'rr rcpr ” cncs a common and serious complica- 
dugnosis dlCa r a v d SUrglcal conditions Thc principles of 

4 kSenen^ mCnt , ° f J the deficency states are outlined 
diers yvho are chronir^duTn 7'u' CaSes . of scr,ous malnutrition in' sol- 
faction. Depletion* ,, n y ^ ^?r Vlnff bactle trauma and resultant m- 
been noted The “toxir ° f th= previous b °dv weight haye 

is discussed C JoSS ° P rotcln ' “ demonstrated by this group 

amounts of^rorem^are 0 ^^' em P basiz cd (“) Surprisingly large 
(l>) The ordinary t0 rcstore 11,6 loss of b °dy protein 

pensate for anymLnffirant fT C . 0ntains “sufficient protein to com- 
te m feedings TherLn 1 tbere 15 nee d for supplementary pro- 
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trated and hydrolysed protein foods which are new and valuable ad- 
juvants in the treatment of malnutrition 

6 It is our conviction that proper treatment of malnutrition (a) 
will hasten convalescence, dimmish complications and will save lives, 
and ( b ) can be successfully achieved even in the most stubborn cases 
by attention to the details discussed 
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ACUTE IDIOPATHIC PORPHYRIA 
Report of a Case 

Lieutenant R M Halpern and Lieutenant H G Copsev 

Mcoical Corps, Arms or the Ump:p Statls 

Of the metabolic oddities, porphj na is particularh fascinating be 
cause of the diversity and incongruity of its manifestations Clmicalh, 
porphj nas arc separated mto congenital and acute tv pcs Congenital 
porphyria, with its familial occurrence and childhood appearance, is 
sometimes revealed bj reddish discoloration of the urine and teeth, 
but is alwajs characterized bj photosensiovnty of the skin which 
leads to blistering, necrosis and scarring of the exposed surfaces 1 
Acute porphvna probably also inherited but rarely showing in 
creased light sensitivity and usually appearing in adults, is a chronic 
disease disclosed by acute episodes interrupting symptomless intervals 
of months to years An attack may be initiated by abdominal, neu- 
rological or mental symptoms and is often accompanied by the loid- 
uig of maroon colored urine Colicky abdominal pains, constipation 
nausea, \omiting, ileus, jaundice, slight fcier leukocytosis, peripheral 
neuritis, paralyses, paresthesias muscular arrophv, delirium, psjehoses 
and convulsions have been noted to occur during an acute episode 
which bears a mortality rate of 50 to 90 per cent ' ’ The urine is not 
mvanably red on voiding but may slowly change to a Burgund) wine 
wlor on standing in the sunlight. Watson and Schwartz 7 have reported 
a simple test for the colorless porphobilinogen which, when present, is 
su “ to be pathognomonic of the disease. Acute porphj na is subdivided 
into acute toxic and acute idiopathic varieties The toxic group is chn- 
Ica 5 indistinguishable from the idiopathic type and is differentiated 
only by the identification of a precipitaung factor Sulfonal, tnonaL, 
tRd, veronal, acetanilid, nitrobenzol and sulfonilamide have been in 
criminated 883 

Acute porphyna is a rare disease. Somewhat over 250 cases were 
reported up to 1939 0 It affects women more commonlj than it does 
'cn, and its familial incidence has been emphasized 818 Waldcn- 
°m, in his authontative monograph, listed nineteen Swedish fam- 
ies m which there was more than one case of acute porphyna, but 
thr C:>SC ™ *" e congenital tj pc He traced the disease through two to 
^ 8 ea ^ r * tio ns and believed the defect to be transmitted as a domi- 
i nien dehan, but not sex-linked characteristic. Turner 8 and Nesbitt 7 
fom.-' re P orte d cases occurring m fimihes The latter investigating 
tee relatives of a p atient with acute porphyna, found porpho- 

frorn Halloran General Hospital Staten Island, New 5 ork. 
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bilmogen in tv o asymptomatic mdmduals addmg evidence to the fact 
that the disease is familial, and that it may go undetected because red 
urine may be excreted constantly or intermittently The recognition 
of such cases is of practical importance, because acute attacks have 
been precipitated m porphynacs and in their unsuspected relatives b\ 
the use of barbiturates 3 

Preceding an attack there is often a variable period of vague neu- 
rotic” complaints Unconvincmg weakness that can be overcome b\ 
effort, anorexia, vomiting that does not interfere with eating, transient 
blindness and migraine headaches have been described 2 8 

Extremely severe colicky abdominal pains usually usher in an acute 
episode The pains may simulate ureteral or biliary colic, intestina 
obstruction or appendicitis Physical examination of the abdomen dur- 
ing an attack is disappointing m that there is no muscle spasm or rigid- 
ity Constipation, which may last for days, is the rule, although in a 
few cases diarrhea has been reported 3 Nausea and vomiting, whic 
may be pernicious, are commonly present. An elevation of the white 
blood count to 18,000, chiefly involving the neutrophils, and fever arc 
not infrequent Jaundice and pigmentation of the skin are noted css 
often, and hematemesis and melena have been reported in a rare case 
The triad of abdominal pain, constipation and vomiting have been re 
garded as the cardinal symptoms of the disease X-rays mav show gen- 
eralized or localized constriction or dilatation of any part of the ga 
trointestinal tract. 2 - 3 8 0 It is small wonder that many of these P atic " 
have been subjected to laparotomy At operation, in one case, 
bowel was found to be in spasm throughout its entire length - m a - 
other case, there was extreme dilatation of the stomach and duodenu 
In a third case, it was observed that blanching of the bowel repea 
edly initiated intestinal spasm m localized areas 3 

Of the cardiovascular mamfestations, tachycardia is an almost 
stant finding Heart rates as rapid as 160 have been recorded 
cordial pain is rarely a symptom, and electrocardiographic studies u 
ally have shown only sinus tachycardia However, in a patient v i ^ 
out cardiac complaints, transient T wave changes have been reporte 
These changes were associated with hypertension, but ascribe 
transient m) ocardia ischemia resulting from coronan artcrv spasji 
Hvpertension is extremely common during acute episodes, diasto 
pressures as high as 140 having been recorded ^ 3 7 s 10 The ^ 

pcrtension is paroxysmal in character and in no case review wa ^ 
persistently ele\ ated after an attack Angiospasm has been propose 
-m explanation for the convulsions, amblvopias, hvpertension, ohgu 
and gastrointestinal symptoms 3 an d 

Nen ous svstem disturbances are common and may be the nrs 
only manifestations of an attack, although often they appear v ic 
the abdominal svmptoms arc subsiding Of 143 cases reported 
Waldenstrom sixta had neurological svmptoms 3 12 
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An ascending paralysis of die Landry’s tv pc has been described as 
r, pical ,* 11 howcv er, sn the reported cases it is extremely rare 
Acute or insidious, transient or persistent, localized or generalized 
symmetrical or irregularly distributed flaccid paralyses liar c been ob- 
served 3 Any of the cranial nerves may be involved, and respirators 
paralysis is a frequent cause of death Sensory disturbances arc rare, 
but pain in the involved muscles is common The picture mav simu- 
late progressive muscular atrophy or acute poliom) ebtis, and electrical 
studies often show a reaction of degeneration Visual disturbances in- 
clude ambhopia and diplopia The pupils may be either fixed and 
dilated or tm\ and unresponsiv e to light. Convulsions are not uncom 
mon and are sometimes associated with the presence of a Babmslcy 
sign* 11 The usual investigations of the spinal fluid show no abnor- 
malities Various combinations of the above findings coupled with 
apathv, catatonia and sleep disturbances have led to a diagnosis of 
encephalitis lethargica Frequently the bizarre complaints without ob- 
jective findings suggest a neurosis or hystena Recurrent unilateral 
headaches are not uncommon Psychotic disturbances of the manic- 
depressive, toxic or schizophrenic types may be present There is 
sometimes the typical picture of a Korsakoff's syndrome Suicide and 
sudden death are ever present dangers The development of neurolog- 
ical symptoms is of grave prognostic significance. It connotes a mor- 
tality rate of roughly' 90 per cent. 8 

The relation of the defects in porphyrin metabolism to the symp- 
tomatology and pathology is not clear Direct appbcation of por- 
phyrins to the bowel produces a spasm unrelieved by atropmc 1 Clin- 
ically, however, although the abdominal symptoms abate, the excretion 
of porphyrins may continue unaltered Mason and his associates 3 have 
described degenerative changes in the autonomic ganglia, particularly 
the celiac, and believe this to be the explanation of the gastrointestinal 
disturbances Intracellular pigment deposits and cirrhosis have been 
reported in a few cases and may acconnt for the jaundice which is 
sometimes present 1 8 8 Oliguria and convulsions have been attributed 
to transitory changes in the blood vessels, howci er, in three cases, 
there were inflammatory and necrotic changes in the renal arterioles, 
and m another case there was both clinically' and pathologically peri- 
arteritis nodosa 8 The appearance of severe multiple neuritis during a 
course of treatment with hematoporphyrm hydrochloride has been 
used as evidence of the toxic neurotropic effects of the porphyrins 18 
Widespread but patchy degeneration of the my r elin sheaths and axis 
cylinders predominantly' involving the motor nerves has been de- 
scribed Nerve cell degeneration has been found also in the cerebral 
cortex, basal ganglia, cerebellum and spinal cord These changes might 
well explain the varied neurological and mental mamfestaaons of the 
disease Although the color of the urine, which vanes from brown to 
red depending upon the p H is <^ten attnbuted to the presence of 
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porphyrins, other pigments may account for a good part of the ab- 
normal coloration 1 2,81 7,20 

Porphyria has been likened to gout 3 In both diseases a character- 
istic symptomatology and metabolic defect are recognized, but m both 
the relation of the chemical abnormalities to the acute clinical mani- 
festations remain obscure Discussions of the chemistry and metabolism 
of the porphyrins and their relation to the porphyrias and other dis- 
eases may be found in the reviews of Watson , 1 Mason , 2 Waldenstrom , 3 
Nesbitt , 7 Harbitz , 19 Dobrmer 20 and Welcher 21 

REPORT OF A CASE 

History —A 45 year old married soldier with 18 years’ Army sen ice was 
transferred to the neurological ward of Halloran General Hospital on September 
12, 1945, with the complaint of weakness and pains in the arms since July 22, 1915 

The family history revealed that his mother was found dead at the age of 
30 without any explanation Her death and the sudden death of his 40 year old 
brother were never explained 

The only suggestive evidence of any previous difficulties, sifted from an 
otherwise negative past history, was that fourteen years prior to admission he 
had had a severe attack of abdominal cramps which cleared suddenly and com 
pletely after a day Again in November, 1943, xvhde^ working m Oran, Africa, 
he had had recurring bouts of abdominal pain and diarrhea requiring hospital) 
zataon Repeated stool examinations were negative, and the difficulties disappeared 
spontaneously m a few months He denied taking any medication 

The present illness began about a year before entry Although able to con 
unue working at telephone line construction, he lacked his usual energy His ap 
petite became capricious, and a breakfast of bacon, eggs, toast and coffee sufficed 
for each day Once or twice a month a craving for sweets was satiated by eating 
a pound or two of chocolates at a time His weight, although checked fre- 
quently, did not deviate from the usual 160 pounds Nine months ago he noted 
shortness of breath on exercising or lying flat and began sleeping with his head 
elevated Roughly six months ago hoarseness appeared, and on one occasion, 
about the same time, he noted that his urine was orange colored On June 15, 
1945, while walking to work he suddenly became very short of breath and was 
seized by an excruciating pam directly beloxv the left nipple Perspiring and 
weak, he rested until the pain abated m half an hour He walked to the dispen 
sarv, was seen by the medical officer and returned to work Four days later after 
scaling up a 14 foot pole, he had a similar episode, with knifchke left chest p3in 
and dyspnea When die attack subsided, he returned to the dispensary and im- 
mediately was put po bed 

Physical Examination —In the admission note on June 19, the panent was 
described as being a well developed, slightly obese, ruddy faced male "it 
dyspnea and mild orthopnea Wheezing rales were heard throughout the chest 
The respiratory rate was 24 per minute The heart was not enlarged, was rap> 
(100), but regular wnth good quaht) heart sounds The blood pressure was 155/ 
112 The abdomen was not remarkable There was no venous distennon m the 
neck The remainder of the examination was essentially negative The oral tem- 
perature was 992° F t 

Laboratory Data -Red blood cells, 4 8 million per cubic millimeter, hemo- 
globin, 90 per cent Sahh, white blood cells, 7300 per cubic millimeter, neutro- 
phils, 61 per cent lvmphocvtcs, 33 per cent, eosinophils, 4 per cent Urine 
specific gravitx , I 024, amber color, no protein, sugar or acetone Sedimentation 
rate 8 mm per hour Electrocardiogram T w a\ cs w ere notched in Lead II an 
imerted in Lead III (Fig 65) 
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The patient was thought to have an acute posterior myocardial infarction 
with incipient cardiac failure. 

Course m the Hospital.— The patient was confined to bed and treated as a 
case of acute coronary occlusion Sodium pentobarbital 0 1 gm n was used each 
night as a sedam c. On June 22 after drinking a glass of ice water he developed 
marled dyspnea, a feeling of tightness in the chest and pain invoicing the left 
»dc of the body He became cyanotic, and his blood pressure was 105/65 Mor 
phine sulfate was required for control of the pain On the following day’s the 
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g 65 —Electrocardiogram taken June 21 1945 revealing low voltage notched 
T wave* in Lead IT inverted in Lead III 


taken Tttnc f from 150/110 to 110/70 Sena] electrocardiograms were 

hut w W1VC * became diphasic in Lead U and deeply inverted in Lead III 

66, <S7)* UCnt recor< k *^*5 returned to the upright position in both leads 

nc nine™ symptoms, however dominated the picture, The patient bad 

19 he had tin boats of abdominal pain In the week pnor to July 

Repeated movements, and all manner of enemas were unsuccessful 

nations of the abdomen showed only audible peristalsis and diffuse 
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tenderness without muscle spasm or rigidity The blood count remained un 
altered until July 19, when the wlute blood count rose to 13,200 per cubic mil 
limeter and the sedimentation rate increased to 20 mm per hour The unne on 
June 23 was recorded as dark amber m color On the four subsequent reports 
die unne was described as “red” or “red-brown” in color with neganve tests for 
protein, blood and bile 

The patient began to vomit and suffer from abdominal distention on July 16 
The following day x-rays were taken and reported as follows “A survey film of 
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Fig 66 —Electrocardiogram taken June 23, 1945, showing inversion of T " 11CS 

in Leads II and III 


the abdomen shows distention of loops of small and large bowel b\ gaseous con 
tent In die erect position, numerous fluid levels are scattered throughout the ah 
domcn, chief!} on die left side (sec Fig 68) Barium enema studies show just distal 
to the sigmoid a persistent narrowing of the large bowel w'hich could not 1* 
oscrcomc during the course of the examinanon The barium could be forced bc- 
\ ond the area of narrow mg, but could not be driven beyond die hepatic fievure 
Following caacuation, a small amount of barium has entered the ascending colon 
and cecum, and although not well demonstrated, there appears to be some nar- 
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Hoarseness was first noted on July 24 Three days later there was generalized 
weakness, and the deep reflexes could not be obtained in the upper appendages 
The patient could not touch his nose with his right hand and had a coarse rest- 
ing tremor of both hands as well as hyperesthesia over both feet. These events 
were elaborated by the patient. He said that following the operauon he became 
progressively weaker, so that at one time he was unable to sit up or move either 
hand Both arms and the right leg were most affected by the weakness The m 
volved muscles ached and the pain was made worse by being moved or by trying 
to move About the same tame the soles of his feet and his toes became excnici 



Fig 68 —Scout film of the abdomen taken m the upright position showing gaseous 
distention of the bowel and numerous fluid levels 

anngly sensitive The touch of the bedclothes was agonizing Both the muscle sore 
ness and skin sensitivity have gradually subsided 

On July 28 the exteriorized cecum perforated spontaneously In mid August- 
however, he had improved so much that he was able to sit up in a chair al- 
though marked atrophy of the arm and shoulder musculature was recorded lor 
the first time in the dailv progress notes A lumbar puncture w as done on August 
16 show mg normal dvmmics, a clear colorless fluid with 40 mg of protein, no 
cells, 79 mg of sugar, negative Wassermann and no elevnoons in the gold curve 
Plasma proteins, icterus index, van den Bergh, bromsulfonphthalem test, basal 
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metabolic rate, carbon dioxide combining power, blood calcium, phosphorus, 
urea and fasting sugar were not remarkable. 

Admission to ff alloran General Hospital 

The patient was brought to Halloran General Hospital August 31, 1945, with 
the diagnosis of acute posterior myocardial infarction complicated by paralytic 
ileus, cecal fistula and infectious polyneuritis On the surgical service, the gas- 
trointestinal x-rays were repeated and showed only a small funcnomng cecos- 
tomy A laryngoscopic examination revealed the left vocal cord to be paretic and 
fixed m the adducted position He was transferred to the neurological ward on 
September 12 

Physical Examination —Physical examination at that time showed the pauent 
to be a thin, wasted, ruddy faced man with marked muscular atrophy about the 
shoulders (Fig 69) There was no abnormal pigmentanon or roughening of the 
skin The right palpebral fissure and pupil were smaller than were those on the 
left There was a slight enophthalmos on the right side Marked arcus senilis was 
evident, but there were no abnormalities in the pupillary or extraocular move- 
ments The optic fundi were not remarkable The nasal septum was intact. The 
tongue, of good color and showing no papillary atrophy, did not deviate from 
the midline on protrusion The uvula showed no deviation on elevanon No 
venous distention was noted in the neck, and the lungs were clear The heart 
was not enlarged The rate was 120, slowing evenly on carotid pressure. No 
murmurs, arrhythmias or abnormal sounds were detected The radial pulses were 
equal, and the pedal pulses were felt easily The blood pressure was 130/85 The 
abdomen was slightly distended There was a nght lower quadrant cecostomj 
No organs or masses were felt, and peristalsis was audible The remaining post* 
tive findings were confined to the neurological examination 

Neurological Examination —The patient was intelligent and cooperative, dis 
playing proper affect and attention He was oriented and had no memory defects 
or hallucinations, however, mentation was slowed Examination of die cranial 
nerves revealed no abnormalities other than those mentioned above small pupd, cn 
ophthalmos and diminished palpebral fissure on die right and paretic left vocal 
cord It is possible that the tachycardia and continued bowel dysfunenon were 
stigmata of vagal imbalance The only sensory disturbance was hyperesthesia over 
the soles of both feet. There was generalized weakness, which made it difficult 
for the patient to sit up or walk Lying on his back, he could not bring himself 
to a sitting position without turning to his left side Flaccid paralysis and pro- 
found wasting of the deltoids, supraspinatus and infraspinatus muscles were ap- 
proximately equal on the two sides Lesser atrophy and weakness, out of propor- 
tion to the general debility, symmetrically involved the biceps and triceps brachn, 
latisstmus dorsi, pectoral and teres groups Myoedema was demonstrable, but no 
fascictilations could be detected The arms hung limply to the sides The panenr 
could not flex, abduct or rotate the arms, although there was no limitanon o 
shoulder joint mobility Extension and abduction were performed weakly as " crc 
nil the mot ements of the forearms and hands There was diminished strength m 
both low cr appendages, w hich w as more marked on the right. The hecl-to-kncc 
test was done well bilaterally and there was a coarse tremor of both hands on 
voluntary movement No deep reflexes were elicited in either upper extremin 
The knee kicks and ankle jerks, although diminished, were about equal on the 
two sides The corneal and abdominal reflexes were lively but neither cremas- 
teric reflex w ns obtained No Gordon, Oppenheim, Rossdimo, Babmsky or Hen- 
man sign vyas elicited 

Laboratory Data —The latest blood study showed a hemoglobin of 13 6 Pf 1 
per 100 cc and a white blood count of 6150 with normal distribution The freshly 
voided unne on one occasion was port-wine colored On another occasion, it 
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waj dear and }dlow The latter tested by the method of Watson and Schwarts, 
was ponmc for porphobilinogen, A portion of this same specimen was set aside 
m the sunlight and within six hours it had changed to a reddish brown hut Red 
Doresccnce was shown in a Woods hght by the sodium hjdroxide precipitate 
rmt C Unnc rC£ ^ lsso ^ r cd in hi drochlonc acid indicating the presence of porph> 

Examination of the urine graaouslj done b} Dr C J Watson revealed the 
o owmg l 5 fi gamma of Type I coproporph) nn and 2340 gamma of uropor 
PO^in were excreted each da\ The uroporphjnn was further idennfied as a 
mation of a large amount of Type I and a small amount of Type III isomers 


Comment— The unexplained death of the patient’s mother and 
rother early m adult life is suggestn e of a familial disorder Sudden 
l ln acute porphjna has been described The urine of the only 
bflmoge re ' 3tlve t * lc P 20001 , I 115 daughter, showed no porpho- 

The case presented the usual features of the disease tvith a nebulous 
P nod of ill health preceding an acute episode with abdominal pains, 
c rr^ 5 ec * unnc an d ^ atcr appearing paral) sis The presennng 
P ints of precordial pain and dyspnea associated Mich clectro- 
,,c c hangcs are cxtraordinar) Paroxysmal hypertension, 

DJh J S S ultc common, was also observed The true nature of the 
due, tS ^ " as missed because the onl) diagnostic feature of the 
Ty, r ' red-colored urine, uas not appreciated r 

altered , er t ^ ie cor| nnucd use of sodium pentobarbital in the hospital 
Present 7 pa , tie " ,:s course “ difficult to evaluate. In the hght of the 
control T 10 ", j ge, all barbiturates arc contraindicated. Attempts to 
clornn ^abdominal pam m other patients with intravenous calcium 
SiiaZI! T? mc , C "T th , var > mg success “■ 8 Large doses of macm,” 
eotiivnr-ii r ,c use diuretics’ ha\e been tried with 

qL oern results. The panent s course seems little altered by the liberal 
or vitamins and injections of crude liver o\ er a period of u eeks 
the prcsc nt " eighs 124 pounds and is slowlj regaimng 

obtainable vm 30115 dcep re ^ exes ln ffi c u PP er appendages are 
problem u HlS appet, , te _ ,s p00r an d constipation continues to be a 
eo m n] etc i "'i J* P f?, d ° f a )' " k hc had acral anesthesia, which has 
fresh!,- j rc< He 15 no longer bothered by abdominal pains The 
oided urine vanes daily from a strau color to a chem red 


SUMMARY 

2 Amwf, llnlcal ^“tures of acute porphyna are renew ed 

h ypcrtm S ,on’ JsV hC n0t UnCOmmon rwdmg o( P’toxj-smal 

'iT reported tUrCS ° f prcCOrd,al pam wlth c,cct ^ 
13 ttressed° n ' V diaffnostIC feature of the disease, the red-colored nnne, 
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cios was not believed to be present. The seventy of the pain required morphine 
which was repeated twice in about 24 hours before the acute abdominal episode 
subsided He recalled that on March 19 he had acted oddly and had been confused 
and delinous His memory for events during the nett ten days was patchy but he 
recalled visual and auditory hallucinanons as well as delusions For a period of 
three to four days after this episode he was mentally clear and ate well He then 
started to noace generalized weakness which rapidly became worse until Apnl 
16 when he developed pneumonia of the nght lower lobe During this time he had 
a dysphoma with a weakened and squeaky type of voice After chernothcrap) 
failed to produce a rapid response, atelectasis of the lung was suspected and con 
firmed by x-ray He was given suppomve therapy unnl he regained more strength 
and on May 16 a bronchoscope was passed and a mucous plug removed from the 
nght lower lobe bronchus During this severe illness he became -very weak and 
lost about 50 pounds, despite a hearty appente He could not move out of bed, 
raise his arms or effecnvely use his hands He was later evacuated to the States 
and arrived at this hospital on June 14, 1945 

The family history and past history are noncontributory At no time pnor to 
Ins illness was he taking any medicine, since he was engaged in acuve combat 

Physical Examination —This paaent showed severe emaciation with general 
lzed muscular weakness His weight was 106 pounds, blood pressure 110/70, pulse 
92 and temperature 97 4° F The skin was deeply pigmented but the oral mucosa 
w as free of pigmentauon There was a large keloid on the nght lower quadrant 
where the paaent had scratched during his acute psychotic state Examinauon of 
the eyes, ears, nose and throat revealed nothing abnormal Laryngoscopic exam 
imnon failed to show any paresis of the vocal cords despite the presence of dys- 
phorua The heart rhythm was regular but the basal sounds were somewhat v eak 
Examtnanon of the lungs was essenaally normal except for evidence of some 
pleural thickening at the nght base postenorly The abdomen was scaphoid and 
no viscera were palpable and the genitalia and anorectal area were within normal 
limits Neurological examination revealed normally acove reflexes, no senson 
changes, and no pathological signs The abdominal reflexes were absent. There was 
marked atrophy w ldi d\ sfuncaon of the muscles of the shoulder girdle including 
the spinaa, serraa, deltoids and lower trapezn (Fig 70), and there was a severe 
symmetrical bilateral paresis of the extensor digitorum communis, extensor in 
dices, extensor polhcis brevis and longus, with the fourth and fifth digits most 
affected, producing a clawhand appearance 

Laboratory Data -Red blood cells, 4,250,000, hemoglobin, 84 per cent, leuko- 
cytes 7200 with 52 per cent neutrophils, 47 per cent lymphocytes and 1 per cent 
hasopluls, no basophilic sapling The Kahn test was negaave The fasang blood 
sugar was 85 mg, nonprotcin nitrogen 25 4 mg and chlorides 447 mg per 100 cc 
The urine w as straw in color, with a specific gravity of 1 022, acid reaction, no 
sugar or albumin, and a strongly posmve test for porphyrin and its precursor 
porphobilinogen The spinal fluid was normal and negaave on test for porphvnn 
X-ray of the chest showed some residual pleural thickening at the nght base ad 
jacent to die diaphragm 

Course in Hospital. -Tie paaent was put on a high caloric, high vitamin 
dice with supplementary vitamins Early moaon of all muscles was encouraged 
and physiotherapy w as insatuted immediately This consisted of daily heat, mas 
sage, and passne exercise of the involved muscles Within ten day's the patient 
w as freely ambulatory' A slow', steady gam in w eight was evident from w eck to 
w eck together with a gradual return of muscle v olume and funcaon in the shoul 
dcr girdle The paaent was allowed out on pass but w r as caunoned against over- 
exposure to the sun Scv eral urine specimens w'ere allowed to stand overnight on 
different occasions, but in none of them was any abnormal color detectable n 
August 6, 1945, a twentv-four hour specimen of unne was collected for a quann 
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tame lead estimation For the first time a light red color ms seen in the unne 
(The patient admitted that he had exposed himself to the hot sun during the 



previous day for about four hours.) Thu 

positive for porph> rut containing 33.8 rnlcrosrram f remained no lead hot was 

- .1 ~ St* 
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clinical improvement In a short tame the dysphoma disappeared and die ah 
donunal reflexes returned The patient was then sent on sick leave An examina 
non made upon his return, six months after the onset of his illness, disclosed a 
total weight gain of 20 pounds since his admission There was about 90 per cent 
return of muscle funcuon and volume m the shoulder girdle, except for the rhom 
boids The latter exhibited about 75 per cent return with an accompanying slight 
winging of the vertebral borders of the scapulae stall evident. The muscles of the 
hands gave evidence of up to 25 per cent recovery, greater on the left 

The paaent continued to gam weight and strength Electric shock sumula 
non of the small muscles of the hand was insututed and within nvo weeks about 
15 per cent further recovery in the strength of these muscles was observed 

On October 18, 1945 he complained of aching in the lumbosacral area, but ex 
aminauon xvas neganve He stated that on October 21, 1945 he had a sudden 
“sntch” in the right lower quadrant lasnng a few moments The unne was ex 
amined the next day and appeared grossl) to have a pinkish ttnt About 10 cc of 
this unne which was previously acidified with concentrated hydrochlonc acid 
was exposed to ultraviolet rays for about 90 seconds in an open dish It then as 
sumed a definite red color The same reacnon was observed after exposure of the 
unne to sunlight. 

Other than these minor exacerbations the patient has felt progressive!)' bencr 
and it is expected that further improvement of his muscular atrophy and paresis 
will be observed m the near future 

Summary —This is the case of a 26 year old officer who, under the 
strain of combat exhaustion, developed acute abdominal pam followed 
by a short-lasting psychosis and a subsequent acute muscular atrophy 
of the shoulder girdle with marked symmetrical paresis of extensor 
muscles of the fingers His unne gave a positive test for porphyrin 
approximately three months after the onset of his illness, again after 
four and one-half months folloxvmg exposure to the hot sun, and 
finally seven months later following an attack of abdominal pain * The 
patient has made very satisfactory progress in his recovery from the 
neurological complication 
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thrombocytopenic purpura following 

RUBELLA 

Lt Colonel Harold D Warren, Captain Frank T Rocliand and 
Captain Samuel F Potsuuay 

Medical Corps, Army of the United States 

During the present war there has been an opportunity to observ e 
and study the acute infectious diseases in larger numbers than usuallj 
is afforded m civilian life. The appearance of complications of these 
diseases increases proportionately with the number of cases observ cd 
It seems of clinical importance therefore to report the occurrence of 
a rare complication of one of the more benign infectious diseases, 
thrombocytopenic purpura following rubella 
Thrombocytopenic purpura during or following the course of the 
acute exanthemas has been noted infrequent!) It has been reported 
following scarlet fei er , 1 varicella,* measles,® and rubella 4 There have 
been cases associated with upper respirator) infections 1 and infectious 
mononucleosis “ Its appearance complicates the course of the associ- 
ated illness and mav assume the major problem of therapy in such 
infections. 

The clinical findings are a result of bleeding into the skin, mucous 
membranes and tissues The onset is noted usually as a purpura of the 
skin or sudden epistaxis and bleeding gums These symptoms are fol- 
lowed by hematuria, melena and in some instances bv cerebral bleed- 
ing The spleen mav or may not be palpable The blood picture, in 
addition to the lowering of the blood platelets, may show a normo- 
cytic anemia depending upon the seventv of the bleeding The bleed- 
ing nme is prolonged, the tourniquet test is positive and the clot 
retraction is slow 

Two cases of rubella complicated by thrombocytopenic purpura are 
reported 

Case 1 —Thu 28 year old white soldier was admitted to the hospital on February 
20, m3 because of a rash. He had an injected pharynx wubont Koplik spots, a 
generalized macolar rash and postiurictilar and posterior cervical lymphaden 
opathy A diagnosis of rubella was made. He did well unul February 22 when 
he began to have eputaxu and later die same day oozing from the posterior pharynx 
and the buccal and gingival mucous membranes. Numerous petechlac were found 
on his skin. A Rumpel Lecde test was strongly positive. 

His bleeding tendency continued and on February 23 he had a platelet count 
of 40,000 md bleedmg time of thut) minutes (Fig 71) On the 24th gross 
hematuria and intestinal bleeding became manifest. On this date the spleen was 
palpable two fingerbreadths below the costal margin. The unne gradually became 
normal, the stools assumed a normal brown color ind all active bleeding imnifcs 
rations ceased within two weeks. Some remnants o f purpura of the skm remained 

From Fort Jay Regional Hospital, Governors Island New Yorl, 
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for twenty -six days but after this there were no further evidences of bleeding At 
this time the blood platelets were still less than 100,000 per cubic millimeter but 
they soon rose to a normal level. Two transfusions of 500 cc each of fresh citrated 
compatible blood were given during the time when he was bleeding actively 

He was transferred to another hospital for convalescence on March 30, 1943 
His last studies at that hospital in July, 1943 revealed a platelet count of 429,000 
per cubic millimeter and a bleeding time of one and one-half minutes There had 
been no purpuric manifestations of any land He was discharged to full dun on 
July 28, 1943 

Case II— Tins patient, an 18 year old white soldier, was admitted to another 
hospital on February 25, 1945 for treatment of an atypical pneumonia from which 
he made an uneventful recovery On March 15, 1945 while on a furlough at home 
he developed fever, malaise, sore throat and bilateral cervical adenopathy When 
readmitted to the hospital a generalized macular rash was noted and a diagnosis 



Fig 71 


of rubella made Four days later it was apparent that the rash had given wa) t0 
a generalized purpura and the mucous membranes were studded with petcchiac 
Severe epistaxis ensued which required nasal packing Blood studies were com 
pletcly normal except for a platelet count of 30,000 and a bleeding time of » 
minutes A Rumpel-Leede tourniquet test revealed 50 petechiae per square me 
The blood prothrombin time was normal During the next few davs the patient 
developed marked bleeding from the gums and gross hematuria He was trans- 
ferred to this hospital for further observation and treatment , 

Blood studies revealed complete absence of platelets and prolonganon of t e 
bleeding nmc to thirty -four minutes There was no clot retraction m forty-eig 
hours The spleen was palpable two fingerbreadths below the costal marc> n - 
Thc patient was given slx transfusions of fresh citrated compatible blood "if 
out apparent alteration of the picture of generalized bleeding The seventy' 0 
the hematuria was particularly striking The urine had the gross appearance ol 
blood Using ordinary technic for counting red blood cells, the unne at one 
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umc showed 1 15QJ300 red cells per cubic millimeter and a hematocrit reading of 
17 pet cent. The patient complained of marked frequency urgency, dysuna and 
pain m the bladder region. Frequent doses of antupasmodic bladder mixture and 

codeine nave but httle relief , , 

On Match 29 1945 after persistent gross hematuria for one week, the platelet 
count had increased to ->6 000 and the hemorrhagic manifestations disappeared 
within a few days. The platelet counts and bleeding time approached normal 
values at a ven gradual rate (Fig 72) In fact, fifty days after the onset of pur- 
pura, the platelet count was still £T> 000 and the bleeding time 8.5 minutes. The 
patient made a complete recover} and was discharged to a convalescent hospital 
on Apnl 30, 1945 at which tune the platelet count was 208 800 and the bleeding 
ttmt wo minutes and fort} tecouds. The 14 per cent rrugncsiam sulfate slide 
method was used for counting platelets in both cases 
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Fig 72. 

Comment.— These two cases of typical rubella occurred m young 
individuals during known epidemics of this disease Both paoents gave 
a negative family history' and a negative past history' of bleeding tend- 
encies. There was no history of allergies Neither had had medication 
just prior to or during the course of the rubella. 

Cases of thrombocytopenic purpura associated with infections are 
regarded as secondary or symptomatic in type in contrast to the 
idiopathic or essential type. The reason for the selective action against 
the blood platelets is obscure though the rarity with which it occurs 
in these common diseases is suggestive of an individual susceptibility 
to the agent causing the original disease.' Therapy is supportn e with 
the treatment of blood loss by transfusions and the local applications 
of styptics to accessible bleeding surfaces Fresh Wood appears to be 
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better than stored blood for transfusion 0 - 7 - 8 Both of our patients re- 
ceived fresh citrated blood with benefit The prognosis with such ther 
apy is excellent There was no evidence in either of our cases of any 
increase m the available circulating blood platelets after transfusion 
This finding suggests that the transfusions are of value because of the 
replacement of the circulating red cells The complete return of the 
blood platelets to normal requires a prolonged period of time though 
the bleeding tendencies subsided when the blood platelets were as 
low as 50,000 It is important to recognize benign infections as a cause 
of this rather alarming clinical picture because of the favorable prog- 
nosis and because of the benefits of supportive therapy 

SUMMARY 

1 Two cases of thrombocytopenic purpura following rubella have 
been reported 

2 The importance of recognizing the occurrence of this complica- 
tion following infectious diseases is stressed 
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PENICILLIN THERAPY IN THE MANAGEMENT OF THE 
PYODERMAS AND SECONDARY PYODERMIC 
INFECTIONS 
Report of Seventy Cases 

Major Mortimer J Cantor, Captain Frank L. Perry and 
Captain Irving Shapiro 

Medical Corps, Army or the United States 

This is a report on the local and parenteral antibacterial action of pen 
icilltn in the treatment of dermatologic entities etiologicalh pi ogcnous, 
such as ecthyma, furunculosis, impetigo contagiosa, sy cosis vulgaris 
and infectious eczematoid dermatitis, and of secondary pyogenic in- 
fected dermatolgic diseases, such as acne vulgaris uith infections of 
the cystic lesions, and dcrmatophytosis with complicating cellulitis 
Practically all of the seventy patients under consideration were 
evacuated from the South Pacific, Southwest Pacific and European 
theaters, primarily because of then dermatologic diseases. The only 
entities showing considerable incidence in the continental United States 
in our series were impetigo, sycosis vulgaris and secondary cellulitis 
with dennatophvTosis of the feet, and m each of these categories about 
40 per cent of the cases originated here The patients evacuated from 
the overseas theaters showed loss of weight varying from 10 to 30 
pounds. 

All of the cases were of the chronic, recurring type, resistant to 
ordinary types of therapy Only local therapy had been employed 
such as wet dressings (Burow s, saline, bone acid and potassium per- 
manganate solutions), and various aniline dve topical applications 
(gentian violet, etc.), as well as pastes and ointments (ammomated 
mercury, resorcin and sulfur) A few patients had been using sulfa- 
diazine or sulfathiazole ointment (5 to 10 per cent) without cunng 
the disease. None of our patients had received penicillin locally or in- 
tramuscularly, with the exception of several with severe acne vulgaris 
who had received one or tw o courses of one million units of penicillin 
sodium intramuscularly 

Cultures of the discharges or exudates m all cases showed various 
staphylococcal infections. The hemolytic staphylococci, all coagulasc- 
posiave w ere the sole infecting organisms in all of our cases of cystic 
acne, of secondary' cellulitis and of furunculosis as ytell as in both 
cases of infectious eczematoid dermatitis constituting slightly over 60 
per cent of the predominating infecting organisms in our senes. 


From the Tilton General Hospital, Fort Dix, Nett Jersey 
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Local topical continuous wet dressings, consisting of penicillin so- 
dium in sterile gauze, 250 units per cubic centimeter in normal sabne, 
were applied in all cases except those of acne vulgaris A fresh solu- 
tion was prepared every twenty-four hours Usually a pint daily was 
sufficient except in the cases of infectious eczematoid dermatitis which 
required from two to three pints daily Treatment usually was earned 
out for three to five days, but in the cases of infectious eczematoid 
dermatitis the local medication was used for from ten to fourteen days 
In six cases of furunculosis, two cases of sycosis vulgaris, both cases 
of infectious eczematoid dermatitis and all the cases of acne vulgans, 
one million units of penicillin sodium were given intramuscularly 
(25,000 units every three hours) 

All patients who had lost a considerable amount of weight were 
given diets of 5000 calories per day The patients suffering from acne 
and furunculosis were given the same diet because of loss of weight. 


TABLE 1 —DURATION OF THE DISEASES AND THE NUMBER OF CASES EVALUATED 
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penicillin therapy for pyodermas 

wet dressing after the crusts had been removed by saline soaks and 
gentle forceps mampuladon if required All cases healed rapid!) al" 
though the patients required further hospitalization for complete reso- 
lution of the lesions and firm scamng to take place. 

Futtmculotu -Of the ten cases, eight came from the Pacific theaters 
and two from the European theater Since all of our cases were gener- 
alized and of long standing, both local and intramuscular therapies tt ere 
given Where the furuncles were large, easily accessible and few in 
number, local tt et dressings were applied for three to fit e daj s with 
considerable local improvement m a short time. Pam and sticking, 
erythema and resolution of the involved lesions occurred definitely to 
a degree greater than and more rapidly than with the ordinary type of 

TABLE 2.— THE PREDOMINATING CAUSATIVE ORGANISMS AND THE THERATt 
EMPLOYED IN EACH DISEASE 

- i ~~i 


Disease 


No of 
Cm 


Organism 

Present 


Penicillin Therap; 
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Contraindications and Reactions to Penicillin Therapy— We found no 
contraindications to the use of penicillin sodium either locally or in- 
tramuscularly, and there were no complications therefrom There were 
no cases attended by toxic reactions or severe local disturbances No 
cases of sensitization to penicillin sodium were noted, although subse- 
quently m another series of cases urticarial reactions and a vesicular 
dermatitis of the hands were noted and were believed to be due to 
this agent 

Since the epidermis of many persons is known to be sensitive to 
pathogemc skin fungi and some saprophytic types and their products, 
it may be expected that local reactions will occur, and they should be 
suspected when an eczematous process expands under penicillin 
therapy 

SUMMARY 

1 Penicillin sodium is an effective agent in the treatment of pyogenic 
infections as listed above, and m these cases is more effective than 
ordinary wet dressmgs 

2 The hemolytic staphylococcus and Staphylococcus aureus and 
albus skm infections respond to penicillin sodium therapv, both locally 
and parenterally, with good to fair results Best results were obtained 
in secondary cellulitis, impetigo, ecthyma and infectious eczematoid 
dermatitis Less favorable results were obtained in cases of acnfi vul- 
garis with infected lesions, and sycosis vulgaris 

3 Toxic reactions had not been observed with either local or intra- 
muscular treatments 

4 Penicillin sodium has no effect upon acne vulgaris or dermato- 
phytosis, except on the secondary infections We believe it should not 
be used in uncomplicated cases of acne vulgaris or dermatophytosis 



AMEBIASIS CUTIS 

Captain Weslex W Wilson and Captain Morton M Hurewitz 
Mmu m Corps Armi of the United States 

Amebic invasion of the skin is a rare complication of intestinal ame- 
biasis, but since it is a scnous complication, since it mav be the onl\ 
clinical evidence of the disease and since it is curable if diagnosed, it 
is considered worthuhile to report an additional case and review the 
literature on this subject. Such a renew is dmeh because of the fre- 
quency of amebiasis in troops overseas, some of whom mat develop 
the complication years after their return to civilian bfe 

HISTORY 

The ameba was discolored in 17S5 bv August Johann Roesel von 
Rosenholf It was first named “amiba” in 1822 bv Baron de Saint Vin- 
cent and changed to “amoeba” by Ehrenberg in 1830 It was found by 
I.amb in 1860 and b\ Lewis in 1870 to be a cause of dysentery In 
1891, Councilman and Lnfleur introduced the term “amebic dysen- 
tery” In 1903 Schaudinn distinguished two tvpes of entamebae one 
he called “Entamoiba histolytica” because it ingested tissue and red 
cells, and the other, a nonpathogen, he called “Entamoiba cob ” 
Nasse, 1 in 1891, described a case of ulceration of the abdominal wall 
following the drainage of an abscess of the liver He failed to report 
confirmatory studies, but his case is credited as the first in the btera- 
ture. 

Menetner and Touraine 5 in 1908 reported a second case of ulcera- 
tion of the skm following drainage of an amebic abscess of the liver 
Motile amebae were demonstrated m the exudate and lesion. Selenew* 
in 1909 described four cases of pustular dermatitis of the head, neck 
and trunk from which he obtained organisms he identified as amebae 
Other instances of amebiasis cuas following drainage of an abscess of 
the liver were reported b> Bassetes* in 1910 and Canni 5 in 1912, who 
described two cases In 1912, Dagom and Heymann 0 and in 1916 Hey- 
mann and Rieou 1 reported two more such cases. In 1919, Engman and 
Heithaus 8 reported three cases of cutaneous ulcerations due to irnc- 
bae These authors were the first to use the term “amebiasis cutis ’ 

In 1924, Runyan and Herrick 8 reported one case following cecos- 
tomy and another following transthoracic drainage of an hepatic ab- 
scess Kofoid Boyers and Swezy 10 m 1924 reported amebic ulcerations 
about the sinus of a draining abscess of the lrcer and on the limbs and 
trunk Straub 11 in 1924 reported chronic ulceration of the glans penis 
following rectal coitus amebae were demonstrated in the lesion. In 

from the Regional Hospital Fort Afonmouth New Jertev 
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1925, Heimburger 12 described an ulceration of the abdominal wall 
following spontaneous external rupture of an amebic abscess of the 
liver, amebae were found in the exudate and in biopsy secnons of the 
skin Van Hoof 18 m 1926 described muhtple ulcerations of the buttock 
m a woman with chronic dysentery, amebae were demonstrated in the 
ulcers Tixier, Favre, Morenas and Petouraud 14 m 1927 descnbed a 
similar case of ulcerations m the perianal skin in which amebae were 
found In 1928, Yorke and Adams 15 reported amebic ulcerations fol- 
lowing drainage of an hepatic abscess Cole and Heidman 10 in 1929 
reported amebiasis cutis m an appendectomy wound Marwits and 
van Steerus 17 in 1929 reported an additional case following drainage 
of an appendiceal abscess, there was no precedmg history of dysen- 
tery The same authors 17 in 1931 reported another case following rup- 
ture of a pericecal abscess in a patient who had had no previous dys- 
entery and in whose stools no amebae could be found 
In 1931, Engman and Meleney 18 reported one case of abdominal 
skin amebiasis following resection of the colon for amebic ulceration 
Although amebae were demonstrated in the exudate and skin ulcer, 
the colon itself revealed healed lesions without amebae The same 
authors reported another case following drainage of an hepatic abscess 
Cheng 19 in 1931 reported the same condition m a patient who also had 
kala-azar, and m 1932 Taylor and Hunter 20 reported a further case 
following drainage of an abdominal wall abscess 
In 1933, Koun, Bolanos and Fuentes 21 reported a case of severe 
ulceration of the skin in the pretibial region After the patient’s death, 
examination of the sections revealed amebae in the ulceration In the 
same year, Botreau-Roussel and Huard 22 reported one case of ame- 
biasis cutis complicating the draining of an abscess of the liver an 
another following a colostomy m a patient with severe diarrhea 
Ngai and Frazier 23 m 1933, reviewed the reports of twenty-seven 
cases of this disease and presented three of their own One was a 
patient who developed perianal ulcerations shortly after an episode 
of bloody diarrhea The second was a Chinese woman who developed 
ulcerations about the vulva, anus and urethral orifice Although s c 
had evidence of lues and Treponema pallidum was demonstrated in the 
lesions, the ulcerations failed to respond to arsenical therapy A biops' 
i evealed large numbers of amebae in the ulcerations The third patient 
these authors reported developed a cauliflower tumor about the anus 
fourteen vears after an attack of dysentery, the tumor was typical o 
a papilloma, but within the crypts there were amebic ulcerations 
In 1933, Crawford 24 reported amebiasis of the buttocks in a patient 
who gave no history of dysentery but who showed amebae in the 
stools In 19^5, Meleney and Meleney 25 reported a case of ulceration 
of the pcrnnal region destroying the scrotum and the ischial region 
A.mcbae were demonstrated by biopsy In 1937, Hu 2C described peri- 
anal ulcers and fistulas and erosions of the female genitalia and ulcers 
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of the male urethra which were due to Endamocba histoh tica In 1938 
Manson-Bahr 57 desenbed ulceration of the abdominal nail following 
a colostomy performed for uhat was behe\ ed at first to be carcinoma 
Endamocba histolytica n ere later demonstrated in the exudate from 
die ulcers, from the colostom) discharge and in the tissue sections of 
the lesions In 1939, Fmgerland 5 * reported a similar case of ulceration 
following colostomy for sigmoid obstruction In 1939, Shtli, Wu and 
Lieu 50 reported a case of amebiasis of the penis. 

Wyatt and Buchholz 80 in 1941 presented two cases with an excellent 
review of the literature, including a tabular summary of cases previ- 
ously reported Of their own cases, one followed drainage of an 
hepatic abscess and die other followed drainage of a tender mass in the 
left upper abdomen In 1942, Jermstad and Launey 31 reported a case 
of extensive ulceration of the abdominal wall following the drainage 
of an abscess of the liver In another excellent review of the literature 
m 1942, Bacigalupo, Julien and Puga* reported granulating lesions of 
the vulva in a virgin without previous diarrhea Biopsy, exudate and 
culture revealed Endamoeba histolytica 
In 1942, Hermann and Berman 2 * reported an additional case of 
ulcerations of the perns in a soldier with an exudate containing amchac, 
Amebae were also found in the stools. 

Our own case report follows 

A combat flitr recently returned to the Umtcd States, was admitted to the Re 
ponal Hospital, Fort Monmouth New Jersey on April 17, 1945 complaining of 
pain and bloody discharge from the anal region since January 1945 

Present lllnets In September 1944 this officer tvas shot down over encmj ter- 
ritory in China. On his way back to Allied lines he waa assisted by Chinese 
guerrillas, eating native food and suffering an episode of bloody diarrhea lasting 
two weeks. The diarrhea subsided after he received oral medication and in)ec 
tions from a Chinese physician Thereafter he had mdd recurrences of diarrhea 
which he ascribed to the native food, and some soreness about the anus, which 
he ascribed to prolonged riding on the back of a mule. On January 24 1945 he 
reached hts base in India and on March 12 he arrived in the United States. During 
this period there tvas no diarrhea but he complained of persistent soreness and 
scinty bloody discharge from the anal region despite the use of ointments. He 
was transferred to the Regional Hospital with the diagnosis of pruritus am, severe, 
which had faded to respond to symptomatic treatment. The exudate and stools 
had been examined, but no pathogenic organisms were found 

Physical exrmsmuon revealed a husky > otmg man walking with difficulty and 
complaining of severe perianal soreness. The slon about the anus for a radius of 
about 2 inches was composed of raw tender bleeding oozing granulations and 
irregular outlined ulcerations. Also, there was extensive maceration at the skin 
along the outer nurgm of the ulcerated areas (Fig 73) fn the right perineal re- 
gion there was a similar area oF granulations. 

Laboratory Fmdingi Urine complete blood count, Kahn, Frci test and chest 
trim were normal. On the twelfth examination of the stools, a single motile ameba 
and several encysted forms characteristic 0 f E. histolytica were seen A biopsy 
specimen was taken from the border of a perianal ulceration. The section shows 
coagulated serous exudate along the surface of the epidermis. There Is a moderate 
parakeratosis »nd acanthosis. On one end of the section there o an ulceration 
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which extends through from the surface of the epithelium deep into the denim. 
In this area, there is extensive liquefaction necrosis with infiltrate consisting of 
polymorphonuclear cells and plasma cells Along one edge of the ulcerated tissue 
there can be seen numerous amebae invading the necrotic tissue Many of these 
organisms contain partly digested red blood cells in their cytoplasm ” (See Fig 76 ) 

Special Examinations Proctoscopy revealed an extremely hyperemic rectal 
mucosa which bled easily and presented numerous small ulceranons above the 
valves of Huston 

Course There was no fever The patient was put to bed with exposure of the 
lesions to air and frequent baths The perineal lesion became rapidly worse and 
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p,g 73 — Ulccraong and granulating lesion m the perianal area pnor to the ad 
ministration of emetine hydrochloride 

the ulceration extended into the deep fascia and muscles A course of sulfadiazine 
led to no improxement Following the discovery of the amebae, carbarsonc was 
erroneously prescribed in the belief that the slan lesions were the result of the 
irritating rectal discharge rather than a true amebic invasion of the shin jtscu 
While getting carbarsonc, the patient developed a sbght diarrhea and little or no 
change in the shin lesions He xtas then started on a course of emetine, receiving 
1 grain daily for ten days Within two days after first receiving the drug, tn c 
diarrhea subsided and the perianal lesion was found to be granulating and slowlj 
filling in from below Within ten days healing w as almost complete (Fig 
After four daxs the penneal lesion also began to show healing Forty days Jatcr 
the lesions had cnnreh healed (Fig 75) The perineal lesion left a hypertrophic 
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scar The patient was given another course of carbarsone, no amcbac were found 
in further exa mi nations of the stools, a banum enema film of the colon was found 
to be normal and the patient was discharged without symptoms with instnic 
nons to be reexamined after six months and a year 


PATHOLOGY 

The cutaneous lesions of amebiasis vary from granulomatous and 
ulcerative vegetations to deep ulcerations penetrating into the fascia 
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5 The lesions are painful and tender on pressure 

6 The floor of the ulcer is composed of indolent granulauon tissue cot 

ered with debris and sanguinopurulent exudate 

The majority of studies indicate that healthy skin cannot be invaded 
by the Endamoeba histolytica It is generally necessary to have a pre- 
existing skin lesion, whether this be a surgical wound or a superficial 
erosion due to irritating discharges about the anus or genitalia (Baci- 
galupo, Julien and Puga 32 ) Once the amebne invade the skin, extensive 



Tig 75 — Perianal area completely healed three weeks after photograph m Figure 

74 was taken 

necrosis may follow rapidly owing to the proteolytic properties of the 
organism 

Microscopic section reveals the epidermis to he hyperplastic ' n 
places and elsewhere completely destroyed The corium is general!' 
edematous and infiltrated bv small round cells, plasma cells, mono- 
evtes and a number of polynuclear and eosinophilic leukocytes The 
blood vessels arc usually congested In some cases, amebae have been 
found within the blood vessels and I\ mphatics (Heimberger 12 ) Large 
numbers of amebae, often in clusters, mav be found in the necrotic 
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areas, especially in tissue from the o\ erhonging crater edge. The 
omebae are mostly round, van mg in size from 20 to 40 microns m 
diameter, showing basophilic, vacuolated cytoplasm and containing 
red blood corpuscles A central nucleolus, v Inch is faintK eosinophilic, 
may be visible After having reached the deeper la> ers of the epider- 
mis, the amebac maj be seen to have advanced between the epidermis 
and cutis, accounting for the tendency to form the overhanging edge 
Schaudinn believed that penetration of tissue b\ arnebae was accom- 
plished bv pseudopodia penetrating mechimcalh hem ecn cells The 



Fig 76.— Photomicrograph of ulcerated leaion (X 1000) Amcbac can be teen 
invading ulcerated tmuc and cytolyau is pronoonced. (a, Nucleus b, partly di 
gested red blood cells in cytoplasm of ameba c, granular cytoplasm of ameba ) 

opinion held by most pathologists at present is that arnebae penetrate 
by means of their proteolytic secretion Ngai and Frazier® observed 
arnebae between fairlv normal epithelial cells and concluded that 
Schaudinn s explanation may also be correct 

DIAGNOSIS 

There are numerous lesions of the perianal region sthich may simu- 
late amebiasis cutis Among these arc granuloma inguinale, lympho- 
granuloma venereum, ulcerative tuberculosis mycotic infections malig- 
nances and ulcerative stphibds On the abdomma! wall a condition 
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to be differentiated is the postoperative synergistic gangrene descnbed 
by Brewer and Meleney 84 In the latter lesion, the necrotic tissue is the 
result of an aerophihc nonhemolytic streptococcus growing in com- 
bination with Staphylococcus aureus 
Amebiasis cuds should be suspected in every ulcerative or granu- 
lomatous lesion about the anus, in the genital region or on the abdom- 
inal wall A bloody exudate, rapid spread, the presence of amebiasis 
of the viscera, or the history of amebiasis should increase the sus- 
picion It should be remembered, however, that the finding of ame- 
biasis cuds may be the first indicadon of amebic infecdon elsewhere 
To prove the diagnosis, the exudate should be examined and a 
biopsy specimen taken from the granuladon dssue especially at the 
advancing edge of the lesion Amebae should be found in the exudate 
and biopsy specimen in order to confirm the diagnosis In addinon, 
the padent must be invesdgated for the presence of an hepatic abscess 
and amebic cohds 

TREATMENT 


Once diagnosed, amebiasis cuds responds dramadcally to emetine 
therapy This alkaloid denvadve of ipecac was described in 1817 b\ 
Pelleder and first used in diarrheas by Bardsley in 1829 In 1912, Leonard 
Rogers demonstrated its effect m amebic hepadds, amebic abscess 
and cohds (Goodman and Gilman 35 ) Emetine is the only amebicidc 
known to be effective in extra-intestinal amebiasis 
Emetine is available as the hydrochloride m hypodermic tablets 
It should be administered subcutaneously or intramuscularly in doses 
not to exceed 0 03 gm (% gram) twice a day for not more tharr four 
to eight days 80 Toxic reactions consist of vomiting, diarrhea, abdom- 
inal pain, peripheral neuritis, acute nephritis, hemoptysis, myocardial 
damage, collapse and death The patient should be kept in bed and 
watched daily for these toxic effects preferablv with an electrocardio- 
gram before and during treatment Following subsidence of the lesions, 
surgical removal of necrotic tissue and skm grafting may be done it 
necessary Thereafter, the patient should be given periodic examina- 
tions and lus stools searched for amebae because of the possibility ot 


recurrences 


SUMMARY 


Amebiasis cutis is an uncommon but serious complication of amebic 
infection It has followed drainage of liver abscesses, appendectomies 
colostomies and colitis, and m some cases has been the first evidence 
of the underlying condition Its detection is important because un- 
treated it is a violent disease, treated, it responds rapidly to emetine 
An increased incidence should be expected m soldiers returning ft 01 " 
areas of poor sanitation overseas It should be suspected in even case 
of ulcerating or granulating lesion of the abdominal avail or about the 
anus and genitalia 
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POSTWAR ASPECTS OF THE TRENCH FOOT PROBLEM 


Cai'i u\ John \\ l xiixitu 
McnicAt. Own. Xnwv "I "» INuii' Sum 

Vetbuns with late scipiehe "I utmU toot alrvuli are calling on 
a nlun phvsicians for care \s mmnuul ot tl\t effects of exjxisurc to 
cold has ahvavs been n mditarv rutin r than a emtun medical problem, 
[ r 'rould seem worthwhile at this time to sutmnnrure our prevent 
™otrledge of tins disordei I mptuixls will be place d on the residual 
“pens of the problem nml m\ person d observation ot ’to cases m the 
“te stage, 

^'finihon Trench ft"’/ h 'he *e'"' “'"'moult applied to the etTeets 

“‘exposure of the fict to dumpniss mill cold It connotes the pre- 
opitating factors of cold, molwiirt ihpciulcncx immobilin and the 
^stricting effect of slims mnl i Imhlng uicounterrd m trench war 

fare. 


hirmersion font Inis iipprmul i'x « sv ndrome in the present war and 
connotes immersion of tin feel Itt “'Id water for long periods ot tunc 
f 5 ln the case of the nun shipw ru! cd in the North Atlantic \\ hitc 1 
^ shown tint tilt ! ”' s condition is due to the fattnr of 

cold and not meals imnwrslon itt sen witter 
The term froslblh Inis Inin 1 i served b\ Lewis 1 f or actual solidi(ie;i 
n °n of tissue from exposure to to il I rtedman 5 at the Amiv Imruuin 
of Patholog) bcllcvtx that the distinction between ‘true frostbite" 
ond injury product tl hi < hilling without reaching the frcc/lm/ n„i„, 
should be abandoned nIiii e the tissue rcacuons follow the snnu o„ 

deSibedlly’^" 1 ' 1 ' ° f ■ tTCnch lime Ul. 


snould be abandoned Min it inr tissue rcacuons follow the sami „ 

The pathogenesis mnl morbid anatomi of trench foot lim n i " 
described by I ow b 4 ax Identical to those of chilblain or crvthro 
and by Blackwell" UN Nliilllnr to those m immersion foot I "''T 

end result of exposure to cold is the same in trench 
foot and chilblain, I he tenns being dcscnptnc of ,1.1’ " ,lmer > >r> 
factors invoked I rosibltc is a result of mom ,,ra /jwao.w 


toot and chilblain, Hit arms Pcing dcscnptnc of > >r, 

factors involved I rosibltc is a result of more extreme « ,,rc ' 'Wuy/ 
ably enough m i amc actual freeing of tlie tissue u „,| i”" 

in the superficial tissues in the severe cases of trem’l r y * • >, ‘ ' * 
f""*- tocii tool or; r /(1 ^ 
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pacitated by frostbite m the winter campaign of 1941-42 No figures 
are available for our casualties during the present war but they were 
high during the campaigns of Attu, Italy (especially Anzio and Cas- 
sino) and on the Western Front between October, 1944 and January, 
1945 For the week ending January 14, 1944, 46 per cent of all casual- 
ties in the Fifth Army were the result of trench foot 8 

PRECIPITATING FACTORS AND MECHANISM 

Trench foot is the result of a combination of factors Its severity 
depends upon the duration of exposure, the degree of cold and vanes 
inversely with the ability of footwear to keep the feet warm and dr)' 
Contributory factors include dependency, immobility and constriction 
of the clothing and shoes which reduced peripheral circulation, bodv 
cooling from inadequate or wet clothing which results in loss of body 
heat and produces general vasoconstriction with circulatory stagna- 
tion, trauma of walking on damaged feet, dehydration, nutritional and 
vitamin deficiency 

The extremities of the limbs, especially the digits, cool faster and to 
a greater degree than any other part of the body Immobihty causes 
the loss of warmth usually obtained by the feet from the friction of 
walking and the increased blood flow of working muscles Dampness 
of the feet brings the skin temperature near to that of the environ- 
ment rapidly, much quicker than on exposure to air The capacity of 
the skin to withstand solidification at —5° to —10° C , even at tames to 
—20° C , has been called a supercooling effect by Lewis 2 This property 
is lost when the feet become wet 

The first exposure to cold causes vasoconstriction which takes plac<j 
m three separate reactions (Lewis) 9 First there is a persistent local 
constriction of the superficial vessels as a direct response to cold Nest 
there is a transient immediate generalized vasoconstriction by reflex 
action through the central nervous system Finally, the- cold venous 
blood returning from the cooled skin stimulates the central nervous 
mechanism wluch is sensitive to cold and produces persistent general- 
ized vasoconstriction Closing down of the limb vessels, while safe- 
guarding an excessive fall m body temperature, sacrifices a decrease 
m limb temperature to 10° C (50° F ) or lower This produces numb- 
ness, weakness of muscles, interference with proprioception mechan 
isms and fine control of movement 

The resultant ischemia causes anoxia of capillaries, increased capil- 
lar)'’ permeability, exudation and edema Further damage is caused bx 
trauma incurred from walking on damaged feet In severe cases there 
may be formation of ice crvstals m the cells of the superficial tissue 

Thawing is the period of greatest danger to the tissues There is an 
intense inflammatory hyperemia due to mjurv to the cells bv formati° n 
of ice crystals which on thawing release the so-called “H” substance 
(Lewis') 2 The hyperemia is also probabty due to ischemic vessel dam- 
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age and to nerve injury causing vasomotor paralysis This phase is 
accompanied by itching 

These factors cause vasodilatation with capillar)' permeability and 
transudation of fluids with resultant redness, swelling and heat of the 
part At this point the pathologic picture is one of subacute inflamma- 
tion Involvement of peripheral nerv cs is suggested by the S) mptoms of 
paresthesia, hypesthesm, anesthesia and sudomotor disturbances 

PATHOLOGY 

The patholog) of the disorders arising from exposure to cold nia) 
be conveniently divided into the prehypercmic or ischemic stage, the 
hyperemic or inflammatory stage, and the posthyperemic stage 
Prehyperemic Stage —For the pathologic picture of the ischemic stage 
u e must reh mostly on the rabbit experiments of Smith, Ritchie and 
Dawson 10 They exposed rabbits to the various factors favoring trench 
foot for two or three da> s, then made histological studies of the tissues 
Blood Vessels — Blood vessels showed no evidence of thrombosis 
There was marked generalized constriction even of larger nrrenes 
Swelling of the endothelial cells and vacuolanon of the muscle fibers 
m the arterial walls were prominent. There was extravasation of flmd 
m the tissue spaces and, m some instances, vessel rupture and hemor- 
rhage Fibrin formation was found in the exudated fluid There was 
perivascular infiltration of leukocytes and other phagocytes Lewis 5 
states that there is no interruption of blood flow' m the mild cases but 
when necrosis develops it is brought on largely by injur) to the vessels 
of the skin and adjacent tissues and that it is then the rule to find 
thrombi m the smaller arterioles and even larger arteries and veins 

Nerves — There was slight swelling of the axis cylinders but no 
degeneration. 

Connective Tissue —These tissues showed fibrosis Patchy acute de- 
generation of muscles (Zenker’s hyaline necrosis) was reported bv 
Blackwell 8 in a case of immersion foot m a patient who died one half 
hour before rescue 

Hyporemlc Siege -Blood Vessels -There was thrombosis onl> m 
areas where necrosis or infection was present. Excessive vasodilatation 
diapedesis of red and white blood cells, and perivascular infiltration 
of inflammatory cells were noted 

— Ungley 11 found that histologically degeneration was seen 
in 90 per cent of nerve fibers of affected nerve trunks and that clin- 
ically there was evidence of degeneration and regeneration of fibers 
conveying motor, sensory and sudomotor impulses Accompanying 
vascular phenomena suggested that vasoconstrictor fibers also were 
involved 

Muscles —In addition to fibrosis there w'as an effect of prolonged 
denenaoon Long delay in regeneration of nerves seemed to cause 
degenerative changes in the motor end plates and muscle fibers and 
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1943 ^ anatomical and functional recovery (Gutmann and Young, 

Posthyperemic State —Blood Vessels -These appeared normal except 
ror areas of gangrene or infection 

Nerves — Ungley, 11 in his report on eighty cases of biopsy of mter- 
digital nerves, two and one half to four months after development of 
immersion foot, and amputation specimens taken four to eleven months 
a ter immersion, found severe degeneration and early regeneration 
of the mam nerve trunks and almost complete wallenan degeneration 
of the interdigital nerves 

Severe degeneration has been found to occur with less prolonged 
ischemia than was needed to produce gangrene Nerve regeneration 
occurred and denervated muscles returned to normal provided the 
ischemia was not so long as to produce irreversible degeneration and 
fibrosis Blackwell 5 found degeneration of myelinated fibers up to the 
knee in severe cases and endoneural fibrosis These findings were most 
apparent peripherally Goldstone and Corbett 12 noted the striking re- 
semblance of immersion foot to peripheral neuritis 
Partial re-enervation of vessels may be responsible for the cold 
sensitive state and the development of Raynaud’s phenomenon m this 
stage 

Muscles —Studies of surgical specimens and autopsy material bv the 
Army Institute of Pathology 3 revealed lesions of simple atrophy and 
ischemic changes comparable to those of Volkmann’s contracture 
Bone necrosis gave a picture similar to Sudeck’s atrophy They con- 
cluded that most of the damage was a consequence of disturbance in 
circulation and resultant vascular obstruction 

SIGNS AND SYMPTOMS 

Prehyperemic Stage 1S — The first symptoms are a sensation of cold- 
ness followed by numbness There may be temporary tingling and a 
mild aching or cramping pain about the arches, ankles and soles Usu- 
ally there is little discomfort m this stage The patients complain of 
ataxia and a feeling as though they are “walking on blocks of wood ” 
Swelling is mild to moderate and frequently not noted until the shoes 
are removed The feet then suddenly become so swollen that the shoes 
cannot be put back on and the patients have to be evacuated The skin 
is at first red and later becomes pale, mottled blue or purple The 
feet are cold and anesthetic to pain, touch and temperature Peripheral 
pulses are usually diminished and frequently absent As the feet grov 
warm, swelhng increases rapidly and a severe burning pain begins 
marking the onset of the second stage 

Hyp er emi c Stage 13 — This stage mav last a few days to several weeks 
^ rricreases rapidly and the feet become red, hvperemic, dr\ 
and hot Peripheral pulses are full and bounding Damage is greatest 
m the toes, distal part of the dorsum of the feet and in the balls of the 
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feer These parts remain edematous, hot and assume a In id cadaveric 
appearance. Blebs appear except in very mild cases and patch;, areas of 
ecchymosis are common Superimposed damage to the peripherals essels 
is suggested by ulceration and actual gangrene, usually of the toes. 
Although the appearance often suggests the necessity of amputation, 
m time there is demarkation and the gangrene is found to be super- 
ficial Ic sloughs off leaving healthy skin beneath Sensors disturbances 
in this stage consist of tense paresthesia described as intense burning 
pain which is relieved bi cold and aggravated bi lvarmth There mai 
be stabbing, shooting pam from the ankle to the toes The prnphen 
of the foot is usualh anesthetic and this merges proumall) to areas <~- 
hyperesthesia and paresthesia Anhydrosis coincides with the senscr 
loss The edema usually begins to subside after four to sir dies ani 
redness usually fades within a week to ten days. The foot g ncxZ— 
assumes a normal color after exfoliation of superficial tissues In x 
cases the feet become cold, blue and svv cat\ Complications art rare 
and include localized infection, cellulitis, lymphamnos. vpw-e — r — jf 
phlebothrombosis 

Posthyperemlc Stege —Tins is the stage of this disease the HT 2c 
seen by civilian physicians. 
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at rest, and then is proportionate to the amount of weight bearing 
sustained during that day These patients frequently present muscular 
atrophy, limitation of motion of toes, pes planus, tenderness to pres- 
sure over the metatarsal heads and longitudinal arches, and have a 
peculiar foot deformity which has been described by Patterson and 
Anderson 10 It consists of hyperextension of the metatarsophalangeal 
joints and marked plantar flexion of the mterphalangeal joints of the 
second, third, fourth and fifth toes, giving the appearance of a claw 
foot The great toe is usually fairly fixed in mild plantar contraction 
These deformities were considered by Patterson and Anderson as 
associated with pes cavus and reached greatest prominence during the 
fourth to sixth week In the present series of cases the deformity of 
the toes was frequent but usually associated with pes planus The de- 
formity is due to atrophy of the intrinsic muscles of the foot This 
distorts the intricate balance which is necessary for proper function 
of the foot and causes symptoms and strain at the calves, thighs and 
back 

White and Warren, 17 in analyzing biopsy material of the posthi 
peremic stage, have demonstrated an increase in connective tissue and 
collagen involving blood vessels, muscles and nerves The nerves arc 
embedded in fibrous tissue and show endoneural fibrosis They attrib- 
ute the aclung pain and the rigidity of toes to these factors The) 
state that the nerve pain tends to clear m six to eight months, the 
period in which collagen surrounding the nerves ceases to contract. 
In the present senes of late cases these symptoms were present nine 
later, up to twenty-two months 

X-ray films during the posthyperemic stage wall frequentl} show 
demineralization of the bones of the feet. Where necrosis is present 
with loss of blood supply, the bones appear white and dense wi 
little or no loss of calcium No evidence of arthritic change has been 
recorded 

TREATMENT OF THE POSTHYPEREMIC STAGE * 

Treatment of Discomfort on Weight Bearing —Many patients present 
muscular atrophy, fixation and limitation of motion of the toes, pcs 
planus and arch tenderness These changes have been described 
similar to Volkmann’s contracture and Sudeck’s atrophy The patient 
should be instructed to flex and extend his toes and foot and m\crt 
and evert the feet on a regular schedule of one-half hour tlirec to io» 

timesaday These exerciscsare usually combined withBuerger-Allen ever 

cises which are believed to stimulate circulation Buerger-Alien ever 
cises consist of elevation of the legs at 35 to 45 degrees for t" 
minutes, hanging the extremities over the side of the bed for tore 

* It is not within the scope of this paper to outline the proph\ia\is or trea^ 
nicnt of the carlv stages of this disorder An excellent summary of this pbssc 
care nnj be found in The Bulletin of the United States Army /Medical DcP 3 
mcnr, September, 1945 
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minutes and then assuming the supine position with legs horizontal 
for three minutes. If there is limitation of motion of the toes, the 
patient should passively exercise them until the normal range is 
achieved As the patient progresses, his exercises may be increased to 
trying to pick up a ton cl or marble with his toes Pedaling a bicycle 
is excellent exercise for those patients who are well along toward 
recovery The patient should be given walking instructions if he tends 
to favor his toes. Arch support has rarelv given symptomatic relief but 
should be tried w the presence of pes planus. The patient should be 
encouraged to stay off his feet as much as possible until the atrophied 
muscles have been strengthened Physiotherapy in the form of mas- 
sage, active and passive exercise should be used Whirlpool baths tend 
to soften the epidermis and are therefore poorly tolerated 
Treatment of Sensitivity to Cold —The presentation of symptoms of 
pain, aching, coldness, pallor or blueness of the feet, particularly the 
acral portions, suggests the presence of Raynaud’s phenomena. “Test" 
lumbar sympathetic blocks should be performed and if effective, and 
if the symptoms have been present for months or years, sympathec- 
tomy should be considered Actually the cases which have had uni- 
lateral sympathectomy during the early stages present identical com- 
plaints in both feet except for absence of sweating on the operated 
side. 

Treatment of Senufivify to Heat— Excessive sweating is difficult to 
control The patient should be instructed to change his socks fre- 
quently enough to keep his feet dry The feet should be washed with 
soap and water, rinsed and dried at each change of socks, three to four 
times a day if necessary At the same tame gentle massage with 70 
per cent alcohol will help toughen the thin epidermis and application 
of foot powder as a drying agent will be helpful 
Treatment of Neuntu —A great deal of pain complained of by these 
patients is probably due to nerve degeneration and contraction of 
collagen around the nerves Sympathetic blocks may be effective in 
relief of intractable pain but this procedure has been disappointing 
Vitamin Bj therapy should be utilized Intraneural block is advocated 
by Barskiy '* 

Treatment of Circulatory Symptoms —Circulatory changes arc very 
uncommon at this stage except for Raynaud’s phenomena. If arterial 
insufficiency is present, manifested by coldness, pallor on elevation, 
diminished pulsation and oscdlometnc readings, the patient should be 
tested with a sympathetic block. If effective, sympathectomy mav be 
considered Buerger-Ailen exercises should be utilized The intraven- 
ous injection of typhoid antigen has been used effectively in the 
present senes m cases presenting definite signs of arterial insufficient.) 
The flagellated H antigen is best The miml dose is one million 
killed organisms and subsequent injections every three days are grad- 
ually increased nothin the patients tolerance for a course of ten to 
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twelve injections Flushing, warmth and throbbing of the feet can be 
attained without chills 01 a rise in temperature of over 100° F Codeine 
and aspirin should be pi escribed for the side effects of headache and 
body ache The patient should always be warned to expect fever 
and chills, headache and body ache, to record his temperature and to 
watch for flushing, warmth and throbbing of the feet 

Treatment of Infection — Hyperhidrosis is common and usually 
amenable to the local application of a 1 per cent aqueous solution of 
sodium hexametaphosphate applied twice a day 

Epidermophytosis may be treated by potassium permanganate soaks 
(1 10,000) or one-quarter strength Whitfield’s ointment twice daily 
In general, it is inadvisable to use strong solutions 

Secondary infection should receive prompt care with bed rest, sul- 
fadiazine or penicillin 

Prophylaxis against Recurrence —Damage due to exposure to cold 
tends to cause permanent susceptibility to cold and recurrence of the 
prehy r peremic and hyperemic stages is common If practical, the pa- 
tient should live in a xvarm, dry climate If tins is not possible the 
patient should be instructed on the following prophylaxis on exposure 
to cold 

Animal oils such as lanolin tend to retain the supercooling effect of 
the tissues and should be applied m a thin layer to the toes and soles. 
Several pairs of socks afford more protection than one if the shoes 
are large enough to accommodate them without constriction Shoes 
should be waterproof When the feet get wet the shoes and socks 
must be changed at once 

SUMMARY 

A large number of veterans suffering from the effects of exposure 
to cold are already calling on cixoban physicians for care 

A -summary of the present concept of the mechanism, pathologv, 
signs and symptoms of disorders due to exposure to cold has been 
presented 

A summary'- of the pathological findings has been gwen xx'hich tends to 
shoxv that the signs and symptoms of the late stage of this disorder 
are due to nerve degeneration and regeneration and muscle atrophy an 
fibrosis, rather than to damage of the blood x^essels In the late stage, 
vascular thromboses seem to be limited to areas of gangrene or in 
fection . 

Emphasis has been placed on the signs, sy mptoms and treatment o 
the postlwperemic stage, the stage xx hich will be seen by the civilian 
plwsician A'laternl for this xx'as draxxm from 250 cases not preuousx 
reported in the literature 
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RUPTURE OF THE INTERVERTEBRAL DISK 

Major Benjamin B Whitcomb 
Medical Cobps, Abmy op the United States 

One of the most common single causes for hospitalization in Army 
general hospitals has been rupture of the inters ertebral disk Early in 
World War II 75 per cent of those patients with ruptured disks who 
were subjected to surgery Mere returned to duty as compared to 25 
per cent of those who did not have surgery As time went on, how- 
ever it was found that of those who w ere returned to duty, the ma- 
jority were unable to complete a full day’s work of military life, a 
finding which is quite comparable to the compensation cases of indus- 
trial life Several methods of trial were used by die Army in an attempt 
to rehabilitate these patients and salvage them for some type of mili- 
tary service. Finally, however, it became evident that for the greatest 
efficiency of military manpower, patients having a definite diagnosis 
of ruptured intervertebral disk should be separated from the service 
(Surgery if desired, is available before discharge in certain Army 
general hospitals for those having intractable pain.) 

The above conclusion based on the assessment of the composite 
results from conservative and radical treatment is, in the eyes of the 
patient and many practitioners, a serious indictment on present day 
management of this condition In view of this some explanations for 
the end results and ultimate prognosis from surgery are indicated 
Physicians having patients with this ailment under their care, should 
be mindful of the fundamental nature of the disease and should explain 
this to their patients to avoid disillusionment or false hope on then- 
part. Herniation of the nucleus pulposus depends on a rupture of the 
annulus fibrosus and is only a part of the picture of localized trau- 
matic arthritis which must necessarily be present. This portion of the 
disk is now a foreign body lying partly within the spinal canal and 
partly within the intervertebral joint which has permanently lost its 
phyaological integrity Its removal should result in pracncalh com- 
plete disappearance of the sciatica If the sciatic pain is not relieved 
by the remoial of the rvpically herniated disk, surgery has been in- 
adequate and repeat surgery is usually indicated Because these patients 
are rehe\ ed of pain following surgery , it should not bring one to 
presume that thc\ are immediately cured The back pain is commonly 
unaltered since the traumatic arthritis persists and must heal through 
the same process as any other arthritis by granulation tissue and fibro- 
sis The high percentage of cures in many reported senes is often open 
to criticism when these patients are revieued after recurn to strenuous 
activity 

From the Hallman General Hoipital, Staten ltland, New \orlt 
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The wide variations from the typical ruptured intervertebral disk 
syndrome seen among patients referred as disk suspects blend from the 
classical picture to pictures of an entirely different disease entity 
Over 1125 cases of low back pain and sciatica have been seen m mill 
tary personnel at this neurosurgical center From these, it has been 
noted that although ruptured intervertebral disks may be found in 
instances which are very atypical, the further from the typical syn- 
drome the picture hes, the more rarely a ruptured intervertebral disk 
occurs Because of this, cases may frequently have an interlaminar 
exploration which do not have a herniation of a nucleus pulposus and 
these cases are rarely improved by surgery whether a negative ex- 
ploration be performed or a suspicious disk be removed Occasional!) 
m such instances a patient may have increased complaints In view of 
this the importance of an accurate diagnosis and of care m the selec- 
tion of patients for surgery cannot be overemphasized 


DIAGNOSIS 

Characteristically, a patient with a herniated nucleus pulposus gives 
a history of low back pam and sciatica These symptoms result from 
the pressure of the extruded nucleus on the fifth lumbar nerve root 
in the case of a disk between the fourth and fifth lumbar vertebrae or 
the first sacral nerve root in herniations at the lumbosacral interspace 
Rarely a herniation occurs between the third and fourth lumbar ver- 
tebrae or at higher levels 

A routine history and physical examination should be supplemented 
by a special examination directed to the back and legs Inquiry about 
the sciatica and low back pam should determine if it is intermittent, 
aggravated by coughing, sneezing, or straining at stool, and if it 1S 
relieved by bed rest If numbness, paresthesias or subjective weakness 
occur in appropriate areas, the suspect becomes more typical Specia 
examination should include the following tests which reveal the effects 
of increased instability of the spine or those resulting from an increase 
in the pressure exerted on the nerve root by the ruptured disk 
Examination of the Back —The lumbar curve is usually flattenc 
wnth a tilt to the pelvis usually listing away from the side of the sci- 
atica Motions of the spine are restricted in all directions Hvpcrct- 
tension with lateral flexion toward the painful side is restricted, pan 1 ' 
ful and if forcibly maintained for a few seconds may reproduce tic 
entire pattern of leg pam Percussion tenderness over the lower lum- 
bar spine avith radiation into the buttock or leg has been felt by some 
to be pathognomonic of a herniation of a nucleus pulposus 

Examination of the Leg— Straight leg raising test With the patient 
lying supine the outstretched leg is passively raised from the tan c 
There is alwa\ s a check with production of pain on the affected side be- 
fore the leg can be raised to 90 degrees If the leg be forcibly clc\ ate 
beyond the angle of check and held for a few seconds, paresthesias 
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\ V1 U usual!) occur over the distribution of the affected root This has 
been found to be one of the most valuable signs for localizing the site 
of the lesion in our experience. 

Motor changes include weakness of dorsiflexion and eversion ol the 
foot in lesions involving the fifth lumbar root, while weakness in 
plantar flexion points to a disk at the lumbosacral level Some atroph) 
of the calf on the affected side is not uncommon 

In the sensory examination, nerve root patterns are notoriously in- 
constant and effort should not be spent in examining disputed areas 
between the fifth lumbar and first sacral nerve root distribution 
Grossly, pam or paresthesias of the dorsum of the foot and great toe 
indicate involvement of the fifth lumbar root while the first sacral 
root is referred to the lateral part of the foot and fifth toe For prac- 
tical purposes it is safer to test the autonomous zones, the dorsum of 
the great toe for the fifth lumbar and the fifth toe for first sacral nerve 
root involvement 

Reflex changes —Diminution of the ankle jerk on the affected side 
usually occurs in a liemianon of the lumbosacral disk, but m only 25 
per cent of herniations in the space above. If the reflex is absent, it is 
even more strongly suggestive of the former 
Jugular cojnpression test should reproduce the pattern of pam ex- 
perienced on coughing or straining and if positive is pathognomonic 
of an lntmspinal lesion 

Careful x ray studies of the lumbosacral spine and pelvis are essen 
tial in every case having low back pain and sciatica Myelography and 
special laboratory studies should be performed when indicated 

DIFFERENTIAL DIAGNOSIS 

Theoretically, other disease entities should involve the root between 
its emergence from the dura of the cord and junction with the sacral 
plexus to produce the tvpical picture of a herniated nucleus pulposus 
However, mtraspinal lesions otherwise situated or conditions irritating 
the sciatic nerve or its contributing plexus can prove most confusing 
The most common of these to be considered in differential diag- 
nosis are 

1 Neoplasm of the cord and spine , cither primary or metastatic. 
Six cases have occurred in this senes, in one of which the tumor was 
a red hetrmg, all symptoms ansing from a huge herniated disk. 
Night pam is common m these cases and is not commonly relieved by 
rest. Detailed neurological examination, x-ray changes in the spine and 
mj elography aid in establishing a correct diagnosis 

2 Congenital anomalies associated with strain are confusing These 
include spondylolisthesis, spina bifida and other bony lesions common 
o the lumbosacral joint Since these arc frequently associated with 
herniated nucleus pulposus, it is difficult to rale out the presence of 
the latter without a myelogram 
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3 Fractures of the spine and pelvis, as in the above, may require 
that a concomitant herniated disk should he ruled out by mveloe 
raphy 

4 Infectious, traumatic or degenerative disease of the hip ma\ 
simulate a rupture of the intervertebral disk by irritation of part of 
the sciatic nerve in the region of the acetabulum (One such case in 
this senes showed typical symptoms and displayed an absent anile 
jerk and hypesthesia of the first sacral dermatone The patient was 
considered for exploration until x-rays revealed severe disease of the 
hip ) Routine lumbosacral spine films are taken to show the hip joint 
in all patients suspected of harboring a ruptured disk 

5 Tuberculosis and low-grade osteomyelitis are most difficult to dif- 
ferentiate from ruptured intervertebral disk in the early stages If no 
x-ray changes have occurred, they are frequently explored by mis- 
take 

6 Marie-Strumpell’s arthritis is readily diagnosed clinically from 
the rigid spine and diminished chest expansion Two of three cases m 
this series were identified by the latter examination in the absence of 
any x-ray changes 

7 Acute low back strain is difficult to diagnose directly and it is 
the category into which many of these patients fall when it is felt 
that the diagnosis of ruptured intervertebral disk can be ruled out 
The pathology here is probably edema about the apophyseal joints 
following strain and There may be encroachment of a nerve root at its 
foramen The pam is usually less severe and more transient than in the 
case of a herniated nucleus pulposus If the pam should persist or be- 
come intermittent, even though the picture is atypical, myelography 
is indicated 


MYELOGRAPHY 

According to Spurling, 60 per cent of the cases of ruptured inter- 
vertebral disk can be diagnosed clinically This has been borne out in 
the present senes The figure, however, will vary with the experience 
and ability of the examiner Recently, because a definite diagnosis 
without operative proof has been required for a medical discharge, 
myelograms have been done in most of the ruptured intervertebral 
disk suspects unless a classical clinical picture was present 

Criticisms of myelographv in the past have fallen under three head- 
ings 

1 Those referable to its diagnostic value 

(a) That it vas unnecessary, not diagnostic and possibly misleading 

2 Those based on the dangers consequent to lumbar puncture itself 

(<j) That the lumbar puncture needle might pierce the disk and e\cn 
produce a herniation of the nucleus pulposus in another inter- 
space 

(b) That meningitis can result from introduction of 3 contaminated 

needle or agent into the spinal fluid 
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(c) The ducom/ora to the patient of the ten itself end the common 
postlumbir puncture headache. 

3 Those based on the faults of the agent* used in . d 

(a) Upi oiol If allotted to remain it forms arachnoid adhesions and 

later leases a telltale picture on the i ray films to which the 
patient and future clinicians will attribute all symptoms and 
signs that may anse Attempts made to remove it ate parniul 
and often traumatic. 

(b) Dtodrast This n irritative, painful and its removal is more pro 

(c) djr° Though not injurious, it is associated with severe headaches 

and is infenor as a diagnostic medium 


Many of these criticisms are quite valid However, those directed 
at its diagnostic value do not apply in the majority of cases where it 
becomes a necessary procedure to establish a correct diagnosis. 

Cnaasms referable to the dangers of lumbar puncture indicate a 
lack of proficiency in technic. In the hands of an inexperienced 
operator, myelography can be a strenuous and harmful ordeal, but 
when done by one accustomed to a proper technic it is a precise, pain- 
less and benign procedure which avoids failures in diagnosis and dis- 
comfort to the patient. It is not unusual for a capable operator and 
radiologist to do fTom ten to fifteen procedures in a half day session, 
the patients remaining ambulatory 

Criticisms directed at the untoward effects of the agents used can 
be largely disregarded with the advent of panropaque which is rela- 
tively nonirritating, easily and almost always completely removed and 
any remaining globules hai e been shown to become absorbed over a 
period of time. 

The advantages of mj elography are that it not only reveals the 
presence or absence of a defect but the number, nature, location as 
to the interspace, position in the interspace and relative size. From 
this information one can make a more direct surgical approach and 
may even derive some ideas of prognosis. 


TREATMENT 

The immediate treatment in the acute attack is primarily bed rest 
on a firm mattress which is supported by a fracture board Heat and 
posture frequendy relieve severe spasm more than narcotics A favor- 
ite position is to place the patient on the side opposite the sciatica with 
a supporting pillow to the back The affected leg is then slightly flexed 
and abducted to a comfortable angle where it is supported by pillows 
If the pain persists especialb if accompanied by scobosis from muscle 
spasm, bilateral leg traction for a few days may give relief 

Conservative treatment is advisable m the initial attack and may 
also be indicated in the recurrent attack if the interval is long the pa- 
tient s occupation is xedentarv or the attacks not severe 
Surgery is indicated if the first attack is not relieved by conservative 
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measures or if the first attack is accompanied by severe neurological 
deficit It is indicated in recurrent attacks of incapacitaung pain and 
may be indicated for economic reasons if the nature of the patient’s 
occupation provokes recurrent attacks 

Some have questioned the value of surgery for this condiuon and it 
is hoped that the discussion of the following cases will shed some light 
on the lack of uniformity m the results from surgery seen m every 
clinic The operation for the removal of ruptured intervertebral dish, 
originally proposed by Mixter and Barr for alleviation of this particu- 
lar syndrome, has been simplified by Spurhng, Love and others to be- 
come a procedure of minimum risk and producing little morbidity In 
most of these patients relief is satisfactory and convalescence is un- 
eventful if the patient is not subjected to early physical strain or if he 
follows a sedentary occupation It is probably largely because of this 
reason that the postoperative result in officers in this war has been a 
little over 20 per cent better than that in the enlisted men One should 
be reminded that removal of a herniated nucleus pulposus is the treat- 
ment for the sciatica and that a traumatic arthritis persists The patho- 
logical processes which have occurred and the reparative stages 
through which the patient passes postoperatively should be under- 
stood The manifestation of these thmgs varies with the type and 
location of the disk and behavior of the patient. The more common 
variations and their management are illustrated by the following case 
reports 

The More Typical and Uncomplicated Case —This type of case has 
popularized the operation and is the surgeon’s delight 

Case I —A 29 year old private of only four months military service was ad- 
mitted, complaining of pam in the left hip, radiating down the left leg, with only 
minimal low back pain In civilian life the patient had been a clerical worker and 
in his daily routine was not subjected to heavy work There was no antecedent 
history which could be related to his present complaint The patient first noticed 
the insidious onset of the pain after an overnight bivouac during his basic train- 
mg The pain became progressively worse, his severe attacks requiring hypodermic 
analgesics 

On admission the pain extended from the mid-buttocks to the back of the 
heel with paresthesias in the left thigh, calf and lateral aspect of the foot and was 
aggravated by any motions which stretched the sciatic nerve and by coughing, 
sneezing or straining Examination revealed considerable paravertebral muscle 
spasm, some scoliosis of the lumbar spine with a pelvic tilt to the left. There was 
percussion tenderness over the lumbosacral region with accentuation of pain on 
hypercxtcnsion and lateral bending to the right, but no gross motor weakness nor 
atrophy Hypcsthcsia was found over the first sacral dermatome on the left, affect- 
ing the posterolateral calf, the lateral aspect of the foot and small toe The ankle 
jerk on the left w as absent, but the reflexes were otherwise normal Straight leg 
raising was normal on the right, but there was a marked check with pain at 45 
degrees on the left The jugular compression test w'as negative. 

Because it was a typical picture and sharply localized to the lumbosacral disk, 
tins patient was operated upon without a myelogram It was not necessary to t 1 -' 
mo\ c an> bone and the ligamcnrum flavum was not remot cd, hut only reflected 
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laterally disclosing the first sacral nerve root to be displaced over a soft mass of 
herniated nucleus pulposus This offending body -was of moderate sue only and 
was removed in one piece The interspace was further evacuated through the 
rent in the annulus, from which the nucleus pulposus protruded, but very little 
further material was obtained. 

The postoperative course was most satisfactory the patient being immediately 
relieved from pain the day of operation He sat up on the third daj after which 
time he had latnne privileges and eighteen days following operation was allowed 
to go home on a convalescent furlough On return from furlough after thirty 
days, the patient had no complaints of bach pain and had had no recurrence of 
the sciatica. He stated however, that he had a ured feeling across the upper 
buttocks on maintaining a position for a long tune. Observation was continued 
for another month with muscle building exercises until the patient was discharged 
under existing Army regulations 


It is common experience that better postoperative results are seen in 
ruptxnes of lumbosacral disks than of those at the level of the fourth 
and fifth lumbar vertebrae. This may be due to the fact that the 
weight-bearing angle is less direct, and the supporting ligaments and 
musculature are more efficient near their broad sacral attachments. 

e ruptured lumbosacral disk is also usually smaller than that seen 
m the interspace above. A transient sciatica experienced when the pa- 
tient nrst gets out of bed is not uncommon This is likely due to pres- 
tilC IW0 1 lcn atululus fibrCKUS or from clots extruding 
r !" c “ the annuIas causing pressure on the root when the 
patient fust attains an upright position 

f r o°, ,t0p0r '' hvo Baci Pa,n U P°" Ro'uovel of * Urge 
greup Pu'poius.— I he following case is illustranve of tins 


Better and^had SffAd dAAnrl™ a! d ‘ 8 !'L ra ?'w was 11 Runner on a B-24 
When he Mir W? Tl ^ ** ""V" Noranb " 1945 

hack and fractnre of his nghtffliuli r T!, V1 ? g flc!aon m,nry to 1,115 

lured h,s back when he TO blowTour a J 944 h ' m 

pain lasted this time in his badTind left hn^!cl"7 t ^ 3 flai , explonon ’ I1 ' c 
WS he feU from a bscyde “hfleTdln! ^ Z five In 

The pain sell persisted to the trm. , g ° n BIW * ncl “Rum miured his back, 
vated the pant. l^Tt^ d Thft 0n ' f° U8hmff 3nd ™“»* 3 ^ 

On examlnauon there to ^ WItJ ) ont paw nt the back, 

flattening of the lumbar c^e The nd™ ° bUltr r °a the Inmblr ‘P 1 ™ wth *“nie 
TO tenderness over the lumboJL.) I „ tQWIrdl sight “d there 

with some Umttauou of literal fleuon There was Pam on hyperatension 
raising test repealed a matkrt dSi rarired “ left - The straight leg 

left ankle lerk ™ dimmishS « ’’’“It 00 Wt at 30 dc R rKI The 

over the lateral aspect of die left jSTfl” ' f 1 8 ? L J h ' re "' 3I hn>csthes.a 
performed, which revealed a large^eft^ on^T l°r th ' ^ A, 5’ do R r “Phy was 
an anomalj of the lumbosacral ^ Jumbosacral region, 

of the fifth lumbar or lumbarau^Aff^ ^ °ther a saetilteatton 

twelfth rib, and chmal ' t “oral vertebra Because of rud. 

was the founh and fifth lumbar w,!^ fe,c th: " : thc “terspace effected 

of this the myelogram was most h el p f u °" fifth ntrv ' toot - Because 
At operanon the ligamentum flaCi waT™7 n l °' operauort. 

lavnni was rnosed and retracted literally and „ 
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the nerve root was retracted medially, a large mass of fibrocaralage was imme 
diately exposed, haring herniated out into the neural canal This was removed 
and was followed by a similar mass, nearly as large, which had partially pro- 
truded through the rent m the annulus When this was removed, the interspace 
was further evacuated, and considerably more degenerated disk was recovered. 
This left a large cavity which showed considerable instability on monon of the 
vertebra just above it. 

During the first postoperative week the patient complained of slight pains w 
Ins leg and his lower back When he was allowed up on the twelfth postopera 
nve day, he developed severe low back pain with marked scoliosis and flexion 
deformity of the lumbar spine and a marked pelvic tilt, with some of the pain 
radiating into the left leg Because of this, he was placed on fracture boards with 
skm traction applied to both legs In this position, the pain was much relieved 
Sian traction was removed m one week when the scoliosis and pain had com 
pletely disappeared After a few more days of bed rest, the pauent was again 
allowed up and this time was free of back pain and had a normal lumbar con 
tour He was fitted with a low back support and sent home on convalescent fur 
lough On return from furlough there was soil no sciatica or scoliosis, but there 
was persistent low back pain with easy fatigability in the back The pain was 
aggravated on prolonged sitting or standing and by changes in weather 

Such postoperative pain arises from the spasm to the supporting 
musculature of the injured joint as would occur in any other type of 
arthritis The nerves forming the afferent part of this reflex spasm have 
been demonstrated in the annulus by Roofe (1940) Back pain is 
more common when a larger portion of the disk has herniated and, 
as a rule, the herniation between the fourth and fifth lumbar vertebrae 
are larger than those of the lumbosacral joint A large disk even 
though degenerated and partially extruded, permits some collapse ol 
the interspace upon its removal This must of necessity promote more 
mobility and instability to the jomt with changes in pressure and new 
strains introduced to the supporting ligaments, muscles and apophysea 
joints Because of this, motion of the vertebrae or changes m pressure 
on the injured joint space produce pam postoperatively as well as pr e " 
operatively It is evident that some type of adequate back support 
must be maintained and that the patient must refrain from kinds o 
exercise placing strain on that joint until satisfactory fibrous healing 
and stabilization of the joint has occurred One can also understan 
the urgent need for developing the tone of the supporting muscles 
which aid m splinting this joint and that these exercises must be taken 
m a recumbent position where they wall not throw strain on the site 
of the herniated disk After the acute postoperative period, back p a ' n 
of some degree may persist in some cases off and on for many months 
or even years, being subject to weather changes and the like as in 
other types of arthritis 

Long-standing Traumatic or Degenerative Lesions Which Show Collapse 
of the Interspace, Osteophytes and Other Arthritic Changes —These maV 
be diagnosed as “arthritis” per se in distinction to a localized traumatic 
joint where the remnants of an old herniated disk may be the cause 
of the symptoms These cases are occasionally denied surgery because 
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of the bony changes This is unfortunate since they frequently show 
the most gratifying response to surgery The following is jm example 
of this group 

Ose IU.-A 33 year old captain, who injured his lower back when doing in 
1938, developed a hematoma over the sacral region which had to be evacuate 
Since that tune he had intermittent attacks of low back pain and in November, 
1943, while doing heavy orthopedic work in an Army general hospital first ae 
veloped schdc pain in the left leg This was intermittent and became prog res 
uvely worse. In November 1944 he developed a spontaneous peroneal nerve 
palsy which was associated with sitting with legs crossed. Thu showed progres- 
sive improvement. Symptoms of low back pain and sciatica became persistent 
and progressively worse, however being aggravated on coughing and sneezing 
Examination on admission to the hospital re\ealed spasm of the paravertebral 
muscles with a Ust to the left, restriction of motion of the lumbar spine and 
check on straight leg raising on the left to 30 degrees. There was 1 inch atrophy 
of the thigh muscles and Vt inch atrophy of the calf on the left nde with weak 
ness of the peroneal muscle group hypesthesia over the distribution of the fifth 
lumbar root, and slightly diminished ankle jerk on the left. X rays revealed some 
narrowing of the fourth and fifth lumbar interspaces 

Operation was performed without x myelogram and exploration of the third 
fourth and fifth lumbar interspaces on the left performed The third and fifth 
were normal hue at the fourth interspace the nerve root was flattened out 
and tightly compressed Instead of a soft nucleus pulposus, however there was s 
hard bony and cartilaginous ridge displacing the root. With the root retracted, 
this was removed and from the interspace which was opened by removing this 
portion of the annulus and scar tissue, several degenerated fragments of the disk 
were remored the nerve root being well decompressed by die procedure. 

The postoperative course w »s uneventful The patient was up on the twelfth 
postoperative day He became ambulatory without symptoms. He was allowed 
to go home on rick leave, where he developed his back musculature with light 
exercise, avoiding strain to die spine. Three months po imperatively he was very 
active, playing tennis and similar games and was returned to limited duty as a 
surgeon Seven months postoperaovely he continued to perform strenuous daily 
routine duties without symptoms. 


Ir\ the chronic and^ healed stages, according to Oppenheim, “osteo- 
arthritis of the spine ’ or osteophytes of the vertebral margins with 
thinning of the disk do not cause symptoms unless they protrude into 
the neural foramen. In several of these cases portions of old nucleus 
pulposus, partially calcified have formed this protrusion. 

In cases of this group, the joint u hich is the site of the herniation 
has gone far towards healing and at surgery, little or no nuclear mate- 
mi or nbrocartilage may be found The surgery here is chiefly con- 
fined to decompression of the nerve root over a hypertrophic bony 
spur Tms situation is more copimonh seen in the cervical disk than 
m the lumbar, which mat partly explain the common satisfaction from 
surgery m the neck for this condition. 

Recurrent end Double HemiaHont -Recurrent hermatwn of a nucleus 
pulposus was more common in the earlier stages of development of 
the operation, but has become ten uncommon since the practice of 
radical evacuation of the interspace at the tame of removal of the 
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herniated portion of the disk The incidence at this time varies from 
only 3 to 6 per cent m different clinics There is another group of 
double hermattons which in one reported series has been found to be 
a most common occurrence, while in other series it has appeared to 
be most infrequent In our group there have been four patients with 
herniations of the lumbar disk in which there has been associated 
herniation of a cervical disk clinically Three of these have been ven- 
ded by operation Five others have had double herniations in the 
lumbar region, three of these having herniation at the fourth inter- 
space on the opposite side from that at the fifth The following case, 
although unusual in some respects, is an example of herniations of two 
intervertebral disks m the lumbar region 

Case IV —A 28 year old corporal, who was a salesman in civilian life, first 
noticed pain in die lower back after going over an obstacle course in basic tram 
lrig This improved with strapping and conservative treatment, but when lifting 
a garbage pail on detail, he had a recurrence of the back pam with radiation of 
the pain into die right leg This persisted for several weeks and gradually im 
proved However, the patient was unable to do duty and was referred to a gen 
eral hospital Examination revealed some loss of the lumbar curve and restric- 
tion of hyperextension on bending to the right There was tenderness of the 
lower lumbar spine. Straight leg raising showed a check at about 40 degrees on 
the right with severe pam The ankle jerks and knee jerks were equal and there 
was some hypcsthesia over the dorsum of the foot The patient walked with a 
decided limp because of die severe pam and was largely confined to his bed 
Pantopaque myelography was performed which revealed a defect between the 
fourth and fifth lumbar vertebrae on the right. At operation a moderate sized 
disk was removed from dus interspace with uneventful convalescence This pa 
dent was allowed out of bed in two weeks with marked relief of scianca which 
disappeared over the ensuing week The back pam was also improved The back 
was supported by a low back brace, which die patient discarded in two weeks 
because of absence of pam Following a thirty day furlough, he was placed in 
reconditioning classes and then sent to a convalescent hospital where he was 
given special muscle training exercises -to his back, which he performed faith 
fully He followed the prescribed course through four different classes of recon- 
ditioning finally arriving at a condition that satisfied himself and his instructors 
that he was ready for duty On return to duty, he was able to perform his as- 
signment widiout any pam or discomfort 

One day while moving two heavy barrack bags, he twisted to one side to 
drop diem from his shoulder He was immediately seized with pun in bis low 
back radiating into his left leg, w hen previously it had been the right that was 
affected He was ultimately returned to the same general hospital for study and 
treatment It was felt at first that he had an unstable joint in the region of the 
previous operative site, which, upon being strained, could possibly base ex- 
truded some fibrocarahgc remnants beneath the left lumbar root On examina- 
tion, however, the left ankle jerk was slighdy diminished and hypcsthesia was 
present over the lateral aspect of the foot There was a marked check on straight 
leg raising with a slight limp and pelvic tilt. Myelography was performed, which 
revealed a filling defect at the lumbosacral interspace on the left This was veri- 
fied at operation and a large herniated nucleus pulposus was found, displacing 
both cord and root. Tins was removed as one large degenerated mass of fibro- 
camlagc The interspace was further evacuated 

The postoperative course was uneventful, with marked improvement in the 
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back pain end sciauca However even after rtvo months of further observation 
with marked improvement of the leg pain this patient still had some complaints 
of pain in the low back on prolonged sitting or standing This was considerably 
relieved b> an adequate back support and the patient was discharged under er 
istmg regulations. 

The excellent return of function following the first operation tvas 
Probably largely due to the carefully supervised det elopment of the 
supporting muscles of the injured joint. The clinical and myclographic 
findings before the first operation show conclusively that the second 
lesion at the lumbosacral joint was not a concomitant rupture but a new 
and unrelated incident This immediately pros ohes speculation as to 
the importance of predisposing factors in the etiology of this syn- 
drome. 

Those in Which a Bony Fusion of fhe Lumbosacral Spine is Com 
ined with tho Removal of the Ruptured Intervertebral Dislc —Which pa- 
aent should fir into this group is a matter of considerable debate since 
some s ’jnT £0n ? rrl that spinal fusion is never necessary while others 
ee it s ould be done in all cases in v\ hich the disk has been removed 
n t is senes the factors influencing the combined operation have been 
V “"Stnital anomalies of the lumbosacral spine, (2) the nature of 
P, IW i S occtl P :ltlon (3) the location and relative size of the her- 
imr nndnnw^f pu P 0 ^’ ( 4 ) history and roentgen findings suggest- 
A, f ng ?, instability of the spine. A combination of two or more 

™ b " n m ,h ' 

civjlidn'life^retiu'iif.l' 15 ' 3 ''^! 1 !' 6 nacare of Vic patient's occupaoon jp 
was evidence 'n' i° ear T return to heavy manual labor There 

0f more th3n one interspace and there 
back which kdggested , ,°n^'S^' nt " nth Vn * nt " m ** IoWCr 

ci vilia ti life svas engaged m^hr i^^T' ? !d captmn of a company who in 
admission, while playing fo^balk he ™ US “> <35 yt3rS bcforc l* 1 ' P racnt 

for two week*. TTe dib!w^i^LrT n ' d 3 hack uqury requiring bed rest 
mg of a heavy weight and ^ “ X mo ? th ’ hter followmg the lift- 

before admission, while nThSc Or , {o “ r mondu for recovery Three yean 

following lifting not seveie^n^f^ h ' >g31n fnffered acute low back pain 
nek which was of fouT^X f mlmn hospitalization The present at 
when he was knocked doWbv\ ame ° n dnnnB 3 offensive, 

bank Following this latter myL t lS” 0 " Inbs «i u 'otIy feU down • 
non by litter This pain which™ „ " d , Krtre lcg P 31 "’ r«BUnDg evacu. 
ing was relieved hi bed rest durum J!? n ' V3ttd by ““Shmg meerang or stram 
Paumt aim noticed a numhn«Tf S t i 1 ? , | C ^ t "? n t0 tbe Zonc of tbc IntCT!or The 
extending into the dorsum ° f ** fo0t “ d “ U «. 

wth tpasm of the l?‘ lth * Im J ° f thc <* lvu t0 thc Icft 

jomr Straight leg ramng 3tld tenderness over the lumbosacral 

was marked diminution of the 1° I d 'f*S bd3 " nl,l >’ with pain There 
too right knee ,crk. Both ankle jerks were absent. 
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X-rays revealed some reduction of the interspace between the fourth and fifth 
lumbar vertebrae and possibly of the interspace below There was hypesthesia 
over the lateral aspect of the right foot and the lateral portion of the sole of the 
right foot Myelography was done and showed a defect on the nght between 
the fourth and fifth lumbar vertebrae In view of these findings, together with 
questionable joint changes at the lumbosacral articulation, and because of the 
long history of recurrent attacks and the nature of the panent’s occupanon, com 
bmed operation was advised 

At operation no loose nuclear material was found m the neural canal, but 
there was a sharp protrusion of the disk between the fourth and fifth lumbar 
vertebrae on the right. This proved to be a thin membrane of scar tissue, an 
attempt at spontaneous healing of the defect in the annulus fibrosus at this level. 
When this was opened, the degenerated disk extruded itself spontaneously into 
the spinal canal and was removed with ease The interspace was evacuated com 
pletely and a modified Hibbs spinal fusion with internal fixation by means of a 
Wilson plate was performed The postoperative course was satisfactory, the pa 
nent being asymptomatic after the first week Spinal fusion was protected by a 
back brace for five months following surgery, following which the panent was 
placed on inactive status 

The advantages of the combined operation for the heavy laborer 
are evident Although the period of acute postoperative convalescence 
is possibly prolonged, the healing period of the arthritic changes of 
the interspace is greatly shortened because of the bony fusion Im- 
mobilization of the joint which has lost its integrity removes its iden- 
tity as a joint and all symptoms of future arthritis are thereby con- 
trolled when this region is exposed to the heavy strains of manual 
labor Since experience has shown that a return to full duty m military 
bfe or to heavy labor m civilian life is out of the question for most of 
these individuals for many months, it is probable that the combined 
procedure should be used more commonlv than it is at present It may 
well have been used m Case II where it was withheld because of the 
patient’s small size ' 

COMMENT 

The importance of muscle tone, both as a predisposing factor and as 
an all important aid in rehabilitation, cannot be overemphasized 
Many patients give a history of onset of this syndrome following 
some previous illness requiring bed rest and loss of muscle tone In the 
military forces the greatest incidence of ruptured disks occurred m 
basic training where men became exposed to the rigors of training 
before sufficient muscle endurance was developed Conversely, Al- 
though they frequently complain of backache and back strain, this 
disease was not common in well-trained troops under combat con- 
dinons and it is unusual to have the condition occur in well-trained 
athletes In view of this a regimen of muscle-building exercises should 
be followed by everv patient postoperativelv as well as during t c " 
missions The exercises should be directed chiefly to the trunk muscles 
but include also those to the hips and legs Because of the nature of 
the disease thev should be taken recumbent until all symptoms have 
disappeared 
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RUPTURE OF THE INTERVERTEBRAL DISK 

There is frequent need for adequate back support during the healing 
process Man) inadequate braces ha\ e been tried bv the patients with 
little or no benefit A brace is useless unless it protects the involved 
joint. Braces which rest on or just over the upper ilium may restrict 
motion of many joints above the lesion. By so doing the) even in- 
crease the motion of the involved joint which is not adequately 
splinted The ideal support should fit down over the buttocks and 
restrict the motion of the two loti est joints of the spine. 

Heu/mg, m the case of ruptured intervertebral disk, typically oc- 
curs by a fibrous connective tissue replacement which follows upon 
the granulation tissue invasion into the operative site. The much de- 
sired spontaneous bonv union is an unusual and extremely late occur- 
rence. In the recent postoperative case or in older cases with persistent 
and severe back pain the diseased joint mav be frequently insulted by 
too early and too ardent activity The patient should be aware that 
months after removal of the disk for the sciatica, he stall has a trau- 
matic arthritis and will be suspecoble to back symptoms as long as 
there is delayed healing and instability of the intervertebral joint. 

SUMMARY 

The large number of military personnel suffering from low back 
pam and sciatica who \\ ere admitted to an Army neurosurgical center 
has provided an unusual opportunity not only for examination and treat- 
ment in cases of ruptured intervertebral disk, but also in the evaluation 
of results Most of the patients referred for this condition do not have 
a classical clinical picture. Myelography here has been necessary to 
establish a correct diagnosis. This procedure uhen properly performed 
is benign and has been found ro lend itself safely to the large volume 
output of a busy clinic. Patients considered cured of this syndrome 
by surgery do not usually tolerate heavy labor or full military duty, 
but one vho has received surgery has been found to be more pro- 
ductive and to have a better prognosis than if treated conservatively 
Patients having incapacitating pain or severe neurological deficit in 
-nhom a diagnosis of ruptured intervertebral disk is established should 
be treated surgically It should be remembered that uhile the sciatic 
pain produced by compression of the nerve root from a herniated 
disk is relieved bv adequate surgery, the localized traumatic arthritis, 
which always accompanies a dislc herniation persists and may give 
continued disability from low back pain. 
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P0STDIPHTHERIT1C PARALYSIS 

Captain H G Copsey 
Medical Corps, Army of Tint United States 

Neurological symptoms as complications of diphthcna occur \\ ith 
sufficient frequency to make them of clmical importance because of 
the peculiar type or involvement, the pathology, and the pathogenesis 
which is not yet fully understood 

Incidence —It is generally stated that some form of neuritis develops 
in from 10 to 40 per cent of all cases of diphtheria Kay and Livin- 
good 1 stated that 45 per cent of 141 cases of cutaneous diphtheria 
studied in the CBI theater from the standpoint of myocardial damage 
revealed some form of neuritis In Rollcston’s 8 large series, it was 
shown that the number of cases of paralysis following diphtheria was 
in direct proportion to the amount of time elapsing between the 
onset of the diphtheritic infection and the administration of the 
antitoxin Only 3 6 per cent of patients receiving antitoxin the first 
day of infection subsequently developed neurological symptoms But 
when anatoxin was not given untd the third day after onset of infec- 
tion, 21 4 pet cent developed paralysis, and when specific therapy was 
withheld until the sixth day, 27 1 per cent developed some form of 
neuritis. In malignant or hemorrhagic diphthcna, with or without 
treatment, neurological symptoms may reach 100 per cent There have 
been frequent assertions denying the link between the severity of the 
pharyngeal angina in diphtheria and the degree of later paralysis 
Among the cases urtder observaaon this was found to be true in one 
paaent who suffered mild pharyngeal angina and mild elevaaon of tem- 
perature, and later developed a complete syndrome of polyneunas 
Pulhogenent —It seems to be well established that the paralysis fol- 
lowing a diphthennc infection is due to the production of a neuro- 
toxin by the diphtheria organism. This is evident by the absence of 
bacteria from nervous tissues affected, even in close proximity to the 
site of the bacterial nidus 8 Postulaaons of a lymphogenic toxicosis 
have been brought forward by Walshe. 8 However, Feiner 5 states that 
the nature of development and recovery from the paralysis and the 
presence of a predominating peripheral lesion makes the hypothesis 
that the central nervous system is attacked via the blood stream or by 
centripetal diffusion of the nenrotoxm doubtful YValshe, 0 analyzing 
the mechanism of the diphthenac paralysis as a result of a study of 
wounds infected by the diphtheria bacillus, divided the neuritis into 
three groups (1) the local or regional, (2) the specific, and (3) the 
general The local paralysis is well demonstrated by the early palatal, 

Itodi I Ialloran General Hospital, Staten Island New York 
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pharyngeal and laryngeal paresis believed due to involvement of the 
nerves in the region of the infection The paralysis of the ciliary mus- 
cle is called specific because it is peculiar to diphtheria and may occur 
in the absence of general paralysis Finally, generalized paralysis or 
polyneuritis occurs and is probably due to the presence of the neuro- 
toxin m the blood stream However, the exact method is not clear as 
indicated above 

Time between Initial Infection and Onset of Palsies —The penod of 
time elapsing between the initial acute diphtheritic infection and the 
onset of the various palsies is quite uniform m most instances The 
palatal paresis usually appears first and although it may be the only 
involvement, it is usually followed quickly by pharyngeal and laryn 
geal paresis This usually occurs between the second and third week 
after the initial onset of illness, but may be sooner or later It is felt 
that the later the paralysis appears the less likelihood is there of a 
widespread paralysis The ocular palsies usually appear between the 
third and fourth week involving predominately the muscles of accom- 
modation and less often the extraocular muscles Shaw 7 reports ob- 
servations made at Guy’s Hospital, London, that the ocular palsies are 
felt to be an indication of individual sensitivity to the diphtheria toxin 
and that ciliary and extraocular muscle paresis may occur whether 
antitoxin has or has not been administered Further observations indi- 
cated that usually full return of function is to be expected and that 
no drug influences these palsies There may or may not be sphincter 
involvement The general paralysis usually begins after the fourth 
week 

Diagnosis —In most cases of general paralysis that have not been pre- 
ceded by a positive diphtheritic infection and cranial nerve involvement 
as m the local and specific palsies described, it is impossible to differen- 
tiate the neurological picture from the diffuse polyneuritis classified 
under Guiliain-Barre syndrome The differential criteria used to make a 
positive diagnosis of postdiphthentic polyneuritis were as follows (0 
history of pharyngeal angina and demonstration of virulent diphtheria 
organisms, or (2) the history of pharyngeal angina followed by palatal, 
pharyngeal and ciliary muscle paresis In cases without ciliary muscle 
paresis the diagnosis was considered doubtful unless virulent diph- 
theria organisms had been or were demonstrable, even though a his- 
tory 1 - of pharyngeal angina was present 

Pathology -The neurological findings in the general polyneuritis are 
well known and will not be elaborated upon It is worthy of note, 
however, that the distal muscle groups were usually more severel) 
ms olvcd than the proximal and the sensory disturbance foil owe 
essentially the same distribution Respiratory paralysis due to involve 
ment of the intercostal and phrenic nerves is an extremely serious 
complicating factor Of six cases observed by Blackwell 8 with diaph- 
ragmatic paralysis as well as palatal and pharyngeal paresis treated in 



POSTDlPHTHEBXl 1C PARALYSIS 

a respirator, there were two recoveries and four deaths The respirator 
was considered life saving in one case observed b> Arena and KaS- 
mussen 0 

The clinical pathological findings arc fairlj uniform Ine dipfi- 
them bacillus is never found m the tissues involved The cerebro- 
spinal fluid findings are the most interesting and always reveal on 
excess of total protein However, Arena and Rasmussen 0 reported 
normal spinal fluids in four of nine children under observation with 
postdiphthennc neuritis Occasionally there is a rise in the spinal fluid 
cell count and glucose m the earlv stages of the polyneuritis Cultures 
of the nasal and pharyngeal mucosa may reveal virulent diphtheria 
organisms several months after the acute infection 
Treahnairf -Treatment is directed toward general supportive meas- 
ures. Nutrition must be considered during the period of palatal and 
pharyngeal involvement as the patient usually is unable to take fluids 
or solid foods without regurgitation Inhalation of food must be 
guarded against os in some cases where there is respiratory paresis the 
ability of the patient to expectorate such material would be greatly 
reduced There ts usually marked atrophy of the involved muscle 
groups Extensive physiotherapy must be carried out to preserve all 
affected muscles The use of the respirator must be instituted imme- 
diately upon evidence of respiratory paralysis. Painful joints, espe- 
cially the feet, may be present as the panent resumes the ambulatory 
state Proper supports should be utilized to alle\ inte the pam as much 
as possible. Once the patient has noted some evidence of improvement, 
progress usually is fairly rapid 

ANALYSIS OF SEVENTEEN CASES 

There is no doubt that there were many cases of neuritis following 
diphtheritic infections in all theaters of war in which the patients 
recovered and were returned to duty The observations included in 
this report are based on seventeen cases of polyneuritis of diphtheritic 
origin which were sufficiently disabling to warrant evacuation of the 
patients to the United States. 

Three of the seventeen cases under observation were cutaneous and 
fourteen were faucial diphtheria In only two of the seventeen cases 
was diphtheria diagnosed and proved by culture at the onset of 
pharyngeal angina and followed by treatment with adequate quanti- 
ties of diphtheria antitoxin One case of cutaneous and one of faucial 
diphtheria, not previouslj proved by culture, revealed virulent diph- 
theria organisms obtained from the nasal mucosa four and three months 
respectively after onset of the initial infection. The onset of the 
neurological symptoms varied from three to eight weeks after the 
initial infection. The onset of stmptoms did not always follow the pat- 
Krn specific an d generalized neurological involvement. The 

spinal fluid findings were similar m all seventeen cases, however, spinal 
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fluid examination was done on only eight of the seventeen cases at the 
time of greatest neurological involvement The finding of an elevated 
total protein and normal cell count was present in all eight cases and 
these readings varied from 108 mg to 277 mg per 100 cc of fluid 
As the neurological symptoms diminished, the spinal fluid total protein 
diminished accordingly and m all cases but two had returned to nor- 
mal at the time of discharge Three cases revealed abnormal electro- 
cardiograms during the early stages of the disease but were normal 
at the time of discharge The mam residual complaint, after clinical 
recovery was manifest, was chrome fatigue and lack of physical en 
durance This complaint persisted only m the most severe cases One 
patient developed a moderate amount of osteoporosis of the tarsal bones 
df .both feet, giving him a great amount of pain as he attempted to 
resume the ambulatory state 


REPORT OF CASES 

Four cases are briefly summarized to indicate the different types of 
cases under observation 

Case I Paralyses Following Faucial Diphtheria Diagnosed and Treated 
with Adequate Antitoxin 


This 24 year old soldier developed acute sore throat December 8, 1944 in Italy 
and was hospitalized and treated with 140,000 units of diphtheria anntoxm within 
seventy-two hours He recovered rapidly and was discharged to duty January 8, 
1945 Approximately February 1, 1945, the patient noted progressive numbness 
and paresthesias of fingers and toes, followed by general paresis of the distal 
muscle groups of all extremities A few days after the onset of the abote symp- 
toms, the patient noted blurring of vision for a period of approximately one 
week 

The patient was rehospitalized, and neurological examination revealed a gen 
eral paresis most severe in the distal muscle groups of all four extremiues, com- 
plete loss of all deep reflexes, loss of position and vibratory sense in the lo"' r 
extremiues and reduced in the upper extremiues A posiuve Romberg xvas noted 
No cranial nerve involvement xvas demonstrable 

Spinal fluid exammanon on February 28, 1945 retealcd 166 mg of total pro- 
tein per 100 cc, and 7 xvhite blood cells A second and third spmal fluid examma 
uon done on March 8 and 16, 1945 revealed a total protein of 200 mg per 100 
cc and 4 white blood cells at each exammanon A final spinal fluid examination 
on August 7, 1945 retealed a total protem of 90 mg per 100 cc with no xthite 
blood cells Gold sol cunc and the Wassermann test were negauve in all spinal 
fluid examinations Electrocardiograms done during the acute phase of the dis- 
ease and on dismissal were normal At the ume of the final spinal fluid examma 
non the pauent v as chmcallv recovered and was discharged from the hospital 


Case II Paralyses Following Undiagnosed and Untreated Faucial Diph 
thena in Which Virulent- Diphtheria Organisms Were Obtained from 
the Nasal Mucosa Three Months after the Initial Infection 


« M T I ’A S .^l >Car OI j soldl fT had becn a prisoner of war for ten months m N 
est German) and was liberated January 31, 1945 There had been man) 
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angina, he noted difficulty in fallowing and regurgitation This progressed, and 
by June 4, 1945 he developed severe hoarseness Also about June 4, 1945 he be 
gan noting blurred vision which was progressive for thirty days before an> en 
dence of improvement was manifest About June 15, 1945 the patient began not 
ing paresthesias and numbness in both feet spreading prosamally and associated 
with marked paresis of the distal muscle groups of the lower extremiues The 
upper extremities became involved in a similar manner the following week There 
was mild paresis of the abdominal and intercostal muscles, but no definite evi- 
dence of diaphragmatic paresis There was some anal sphincter paresis which 
lasted ten to fourteen days 

Improvement of the general polyneuritis began about August 1, 1945 Spun! 
fluid examination done for the first time August 7, 1945 revealed 220 mg of total 
protein per 100 cc , and no white blood cells The gold sol curve and Wasser 
mann test were normal This was one of the most severe cases of polynennns 
and the rate of improvement has been much less rapid than in the average case 
At the present time the patient is suffering considerable pain in both feet on 
attempting to walk, due to osteoporosis of the tarsal bones 

SUMMARY 

All cases of postdiphthentic polyneuritis under observation revealed 
similar spinal fluid findings, i e , an elevation of total spinal fluid pro- 
tein in proportion to the severity of the neurological involvement, and 
a normal spinal fluid cell count One case revealed an abnormal gold sol 
curve during the early stages of the polyneuritis 

All cases did not demonstrate the three phases of neuritic involve- 
ment described in the literature Criteria for making a differential 
diagnosis were described 

A significant feature of this form of polyneuritis is the fact that 
recovery is to be expected if respiratory paralysis is avoided dunng 
the early stages Once evidence of improvement is manifest, recover)’ 
usually is rapid 

Four cases have been briefly summarized indicating the types of 
cases under observation 
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the significance of a psychiatric diagnosis 

Major Eaju. Saxe 

Medium. Corps Army of the United States 

The examination of millions of men dunng the war has forced in- 
creasing attention on an old problem-*^ emotional factors tn illness 
The early recognition of these factors and the proper psychiatric 
attitude cannot be overemphasized The doctor who recognizes te 
psychogenic component of his patient’s disturbances should be a e 
to practice more efficiently, effectively and happily' He wm be bet- 
ter prepared to meet new clinical developments to understand the 
cause and course of disease, and to properly evaluate the prognosis 
Doctors have had good training in recognizing the organic features 
of illness, but have been inadequately educated in evaluating the psy- 
chologic aspects of disease. The problems on the wards of our general 
hospitals dunng the war made this lack of psychiatric knowledge evi- 
dent to physicians Most have evinced a sincere desire for help in 
understanding the emotional factors in their patients 
A case reported by Lipkrn and Sharp clearly presents ,the necessity 
of being always alert for emotional components in a sick individual 

A young Negress, whose chief complaints were increasing weakness and a 
“pins and needles” sensation in her hands and feet, presented upon examination 
polyneunos involving *11 four extremities, and marked enlargement of the hver 
Her history revealed a meager food intake for many months preceding her ad 
mission. She related that four yean ago she was admitted to Knickerbocker Hos- 
pital greatly emaciated, weighing 65 pounds and suffering from bilateral foot 
drop She was treated with vitamin concentrates, liver and a high ealone diet 
and progressed rapidly to complete recovery Within a few months she returned 
to her old dietary habits, and was readmitted to the Knickerbocker Hospital. Re 
co very was agam rapid and complete. When she left the hospital she was warned 
as she had been upon her first discharge, that her symptoms would return if she 
failed to obev instructions concerning diet, and that her undesirable eating habits 
were jeopardizing her life. She understood the instructions clearly She appreci 
ated fully what the penalty would be if die disregarded them, and yet, about a 
year later she wis admitted to the, New York Postgraduate Hospital with these 
same complaints. Again she had failed to follow the instructions Conversation 
with her made it obvious that she was quite intelligent and not at all lazy In 
vesrigation of her background revealed that she was the youngest of a large 
family and was catered to and protected bv her mother and older sister The 
patient attributed the Alness to the death of her mother She was terribly de 
pressed by it, and a month later attempted suicide. Her older sister assumed 
maternal responsibility Six months after the death of the mother the older ester 
suddenly died. The separation from her mother and her mothers substitute was 
so violently resented that the patient reacted in a regressive manner and ate only 
when she was cared for and fed After adequate psychiatric treatment her bad 
eating habits ceased and her symptoms did nor return. 

From the Tilton General Hospital, Fort Dix, New Jersey 
451 



452 


EARL SAXE 


At th^samemne Ca L Se ’ rec ° 8 ’ mtl0n of a neurosis is important. 

is of senous mn^n WakC t diagnos,s of a ne nrosis when not present 

Lgnos* of 2 ““ ^ 35 Sen0US 35 making an ™coL«l 

agnosis of tuberculosis, syphilis or cancer It may even be the cause 

fo!lowmg°paaent C ° rreCt ' b,C 0rga "' C m * a "- 35 °™ md » * 

Placebos and^enl?^ » m c demand “g relief from his pain, he was gifea 
psychiatnst for Suspected of having a neurosis, he was sent to the 

interview Thr n Ji 2 ° n was a PP re hensive and tense at the time of the 
which was nnr n^ C 3 ? Sr / 0Und d ’ at dle P a ° ent had a pentonsillar abscess 
“neurosis ” P vtous y detected Evacuation of the abscess cleared up the 

CLASSIFICATION 

m T 1 n ke made t0 classify specifically emotional factors 

S ollowmg outline will, however, suffice for practical 

„ f , e common manifestations of emotional disorders winch 

T-i e J n f e fl dy practice of medicine can be grouped as follows 

S rou P includes those individuals with organic diseases and 

n a JZ em ° tl0na disorders It has long been recognized by physi 

„ ' ,]i n „ n JntuJOveI y, r hat emotional factors affect the course of or- 

Jnnds nf s c 1S reputed that John Hunter said, “My life is m the 

disease -in Ad Sc ° undr< d wi l° cares to arouse my ire ” He had coronary 
disease and died in a fit of temper 

nr nb is composed of those disorders with structural 
in wffirh th 1Ca C f ngcs ’ suc ^ 1 35 hypertension, peptic ulcer and asthma, 
Se condidon^ gCmC res P°^ble, at least in part, for 

bur PJ ou P comprises those patients with somatic complaints 

fri™ e™L^ CtUra } ? lsease These individuals form perhaps the 

system of thl 1 ° d in ' ~ ude those with complaints referable to ever) 
system of the body Some h™* d j , . 


° m nf t-Z. Z O cnose W1 th complaints referable to cv 

ffastromtestinal rr °£ ne ^ ave disorders limited particularly to me 
others to other J! ^ 0 t ^f rs t0 cardiorespiratory system, and still 
Tine s j erns a imlc, more than one system is lm olved 


others to ni-h^r- ^ _ * cardiorespiratory systi 

The fourth o~r S ems ^\ s a 111 ^ e ’ more than one system is lm olved 

chic mam festaaons^ Thesefmclu d ^ tH ° Se dlSOrders Wlth P r,IM ? ly pSV ' 

reirtive denr^cc , es . e mc mde anxiety states, conversion hysteria 

and obse ™’e-compuAe racoons 
for which he 1 n f ,S P rcsent '' vbcl1 the patient has a feeling of tension 
ocular Toile r CaUse - whK >> * not associated with anv par- 
dence of tcSfn ,nT at,C C ° mphmt Th = P^oian can sec the csl- 
Conversion ;, v .w C P 3t,en ts face, hands and general appearance 

the sensorv-motor apmnms°Th'° nly appraB “ some d,sn,rbil " cc in 
thcsias, blindness, deafness and^T” 10 "* ,nd “ de paral '’ S ’ S ' ^ 

C ^ e P rcsl,on is a situational disorder usually out of propot- 
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THE SIGNIFICANCE OF A PS\CUtATRIC DIAGNOSIS 

Don CO reality factors The paDent is m good contact inch his environ- 
ment, but is somewhat retarded He has feehng of inferiority and self- 

blame, , , 

Obsessive-compulsive reactions arc the most severe this group 
Certain thoughts or ideas force themselves into the panenc s conscious- 
ness or he may feel compelled to count, touch or perform ceremonials 


METHODS OF DETECTION 

The means of detccuon of emooonal disorders vary sufficiently from 
the methods used in general medicine to warrant elaboration 

1 Listening -One of the most difficult things to do is to listen to 
another person. Listening is an active process— not a passive one. The 
paDent is keenly aware of true listening One gives the patient some- 
thing when one listens to him. Frequently, paoems want to tell their 
whole story and indicate this by beginning a rather roundabout dis- 
cussion immediately after menuomng their symptoms The busy pruc- 
DDoner it ho does not recognize this misses an invaluable opportunity 
to help his panenc It is neither necessary nor possible to answer all 
die pauent’s quesnons for many of his problems have no answers It 
is even dangerous to answer some questions Psychotherapy takes 
place during the listening period In addinon a better cvaluaoon of 
the panent is obtained during this period 
2 History— For proper psychiatric understanding, it is imperanve 
to know the patient’s background The history is the most important 
single part of the examinanon This is particularly true in psychiatry, 
for by means of the history, n e learn the character-structure of the 
pauent In this regard, the family doctor is m an enviable position for 
he often has detailed historical knowledge of lus patient. He usually 
knows the family, school adpistment, work record, home set-up, prob- 
lems and often even the precipitaDng factors in a particular illness 
The consulnng psychiatrist is not so fortunate He must spend a good 
deal of time learning all these facts, and in addiuon, determine the 
character make-up of the pauent’s parents and siblings It is important 
for the physician to evaluate the panent s relauonship to other mem- 
bers of the faintly Was he emononally dependent upon the family 5 
Was there continuous strife 5 Did the parents quarrel? Did the home 
break up 5 

The following case record illustrates the importance of obtaining a 
good family history' It demonstrates the influence of a neurone mother 
in the development of a neurosis 


^ A 39 year old unmarried male had numerous complaints, including headaches 
upset stomach restlessness, ‘‘palpitations,'’ pain behind the right car and “ner 
vousness, Hu mother was a partial mvahd For yean she had severe “nek head 
aches and frequently was confined to hed In addmon she had "stomach trouble," 
lauinng spells, and was considered temperamental and ncnoos. At the age of 
11 the pauent had left school to work on his mother’s farm He remained angle 
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“nXLw H d »° ^ ke u Care ° f mom first -” he says he has become 

ght and jumpy and when he becomes nervous, his heart “runs off" Donne 

S the P anent was tense, apprehensive, uncomfortable and unhappy 


Personal History —In the patient’s personal history, we are mter- 
j owm £ 10016 c ^ an what illnesses, operations and accidents 
e as had What technics did he develop early m life to meet diffi 
cult situations^ Was he “sickly ” 5 Did his mother take him to the 
doctor frequently 5 Did the doctor say he had a “slight leakage of the 
heart —tell him not to overexercise and give him a tome 5 Was he 
requently out of school because of “colds”? Did his diet have to be 
closely watched 5 Did he change jobs frequently because the work 
was too hard 5 Did he remain at one job at low salary when he was 
obviously fitted for a better position? Did he have girl friends 5 Is he 
married 5 Is the marriage successful 5 
Present Illness —The onset of the present illness is often difficult to 
determine As a rule, the patient has had symptoms for years The 
description the patient gives of his disorder is almost always bizarre, 
inconsistent, and does not fit the pattern of an organic syndrome His 
complaints are multiple, frequently involving several systems He 
may speak of “nervousness ” Like all lay terms, it is as nonspecific as 
rheumatism, yet it does tell us that the patient is aware of emotional 
changes in^ himself He often assumes that the “nervousness” is second- 
ary to a headache” he has been having, whereas the reverse is true. 
In eliciting the present illness, the total life situation at that time must 
be determined, and if possible, the precipitating factors 

3 Observation So much can be learned about a patient if we will 
only look at him Observe the way he walks into the room and the 
way he takes a seat, his posture in the chair, and the position of his 
hands and legs, his activity while in the room, the movement of his 
eyes, and his facial expression The latter may indicate apprehension, 
anxiety, fear, suspicion, apathy or depression 
In the course of the physical examination, more takes place than 
merely the physical study of the person involved By his actions the 
patient indicates to the doctor a good deal about himself The patient 
may be hesitant, flushed, perspiring freely, restless, jumpy, ill ut ease, 
and may show special anxiety when particular parts of the body are 
exposed and examined The alert doctor will observe all these things, 
and will add them to his store of data evaluating the patient. Con- 
versely the doctor, by his actions, benefits or harms the patient The 
following case is illustratne 


A white male, aged 32 } cars, an intelligent, sensitive individual, was rejected 

u ST He ' vas told ’ “ You hate a serious leak in your heart, and 

should be under doctors care all the time.” At the age of 13 the panent had 

clnunln? C A fe ' Cr *1° abouc rhcumaQc fever and knew about its possible 

sequelae As a result of the doctor’s comment, he developed heart consciousness. 
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precordul ducomfort nsy , uuommi loss ol JPPJ™: » nd 

Other rymptou*. After several month, elapsed ho wu c «™, n ™ r “ 
cardiologist who recognized the emotional factor, Involved d ™ e 

patient that hb murmur mu of no clinical significance. Tlie patient rapid y re 
turned to hi, farmer level of efficient functioning and good health 


Evaluation of Data -The evaluation of the accumulated data is not 
easy Skill in accomplishing this comes only with practice ana apphea- 
tion Before this can be accomplished, the limits of normal must be 
understood “Normal” does not mean perfection It means that type 
of make-up common to the greater number of people The individual 
who is considered normal on phv steal examination does not have a 
perfect body One can find many defects, such as acne v ulgans, epi- 
dermophytosis or pes planus, j et we sav that individual is physically 
well Similarly, an individual mav have some deviations of his person- 
ality and be considered welL A certain degree of anxiety is appropri- 
ate sn particular situations All people who are tense or who cry or 
who become angry or upset do not have a neurosis Neurosis is not 
a fleeting experience. It is rather a disorder which has definite struc- 
ture, pattern and substance. 

In the course of a psychiatric survey, one should determine not 
only disabilities, but also abilities. Just as one utilizes the well leg to 
splint the fractured one, so in psychiatric treatment one utilizes the 
assets of the patient to help carry and modify his liabilities 
The recognition of a neurosis and the diagnosis of such a disorder 
is not a negative accomplishment. It is not the equivalent of “there 
is nothing wrong with you, it’s just your nerves ” Instead, it repre- 
sents a positive diagnosis of which the patient should be informed 
Otherwise, the patient misunderstands and arrives at an erroneous and 
even harmful conclusion. Patients want a specific response The pa- 
tient wants to know what is wrong; that is, m what area he is not 
functioning correctly The type of response that will be given to a 
patient will necessarily vary- with the paaent s intelligence, feebngs 
and the severity of his disorder It is not necessary to tell the patient 
he has an obsessive compulsive pyschoneurosis due to anal erotic fixa- 
tions as a result of faulty psvchosexual development, any more than 
it is necessary to give the patient an elaborate discussion of the etiology 
and course of lymphosarcoma. The patient, however, should be told 
frankly and honestly what is wrong with him in language which he 
can understand 


Common &ror, -Psychiatric diagnoses are very commonly made by 
exclusion. This is a medical error and an injustice to the patient A 
psychiatric disorder is a positive quantity It has been emphasized that 
m » J^^ W ' ent l con 5 epte o f psychiatry' have become more familiar 
° f phvsiCKms ’ err °rs bate increased rather than 
a™ done, and incorrect diagnoses are 
made. Some of these can be avoided by leaving difficult problems un- 
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solved and continuing to search thoroughly for the cause, rather than 
vaguely attributing it to a psychogenic factor In general medicine 
and surgery, we give nonspecific (supportive) treatment when i\e 
have no specific diagnosis or treatment available Similarly, one can 
do the same for whatever psychogenic components are present This, 
however, does not obviate the necessity for making an accurate psy- 
chiatric evaluation of every patient Arriving at an organic diagnosis 
does not exclude the presence of a psychiatric disorder any more than 
arriving at a psychiatric diagnosis excludes the presence of an organic 
disorder, as both may coexist and both need attention It is not an 
“either-or” decision, but rather the entire patient, his background, his 
present situation, his orgamc disorder and fus psychologic and somatic 
reactions to the disability When no orgamc disease can be found m 
complaints of precordial distress or backache, it is harmful and untrue 
to say “There is nothing wrong with you It is just your imagination 
Pull yourself together, buck up and forget it ” This only causes con- 
fusion and resentment m the patient The fact is that there is some- 
thing wrong and he knows it The patient is sick 

A prevalent attitude which influences the diagnosis of a psychiatric 
disorder is that the patient with a psychogenic disturbance is an un 
happy, miserable sort of individual whom no one can like This is 
fallacious' The statement has often been made “He can’t be neurone. 
He is so friendly, so nice and cooperative ” Such superficial traits ma) 
be entirely deceiving The severely neurotic individual can be fnen 
cooperative and pleasant. On the other hand, an individual with an 
organic disease without psychogenic components can be an unpleasant, 
irritable person Many physicians hesitate to make a diagnosis or nen 
rosis because they feel that so categorizing him is an attack upon 


patient’s integrity This, too, is a common error 
Psychiatry'' differs from other branches of medicine in that trea 
ment begins at the very onset of the diagnostic survey According^ 
it is pertinent to this presentation to discuss the harmful effects o 
overexammation, particularly by laboratory tests Patients with emo- 
tional disorders who present somatic complaints are frequently di 
cult diagnostic problems However, by early recognition of the ps) 
chiatric components, an exhaustive and fruitless search can be avom c ’ 
thereby preventing fixation of the disorder m the patient’s mind K. 
sonablv early decisiveness after careful evaluation of the paoent s pet 
sonahty is highly desirable During the continued diagnostic studi^ 
which may be indicated, the patient should be informed that tflCI 
purpose is for completeness and not because of suspicion of a S cn ° 


organic disease 

The specialist is particularly prone to the error of seeing the P ar,c . 
from his special viewpoint For example, m a patient with pam mt 
right lower quadrant of the abdomen, the gynecologist may make a dug 
nosis of cystic ovaty, the urologist may” determine that the patient n 
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a ptosed kidney, and the surgeon may decide that the patient is suffer- 
ing from chronic appendicitis 

It is true that to remote an appendix from a neurone individual may 
do him no great physical harm Psychic trauma, however, may result. 
It is a relauvcly simple procedure. He is in a hospital for ten days, 
and one can rationalize, “Well, appendicitis may have been responsible 
for his symptoms He may as well hate it out— and except for the 
inconvenience caused, no harm has been done” Actuallj, this is not 
so Psychologic harm has been done. The mdmdual may xtcll have 
been put on the road to pol) surgical addicuon The stamp of author- 
ity has been placed on his ailments, and he has become certain that 
his disorder is organic The cliromcity of his ailments is at hand, his 
use u ess is diminished, and therapy is made more difficult. In the 
a sence o organic disease, such diagnoses and treatment contribute 
»*» nation of the patient’s disorder 

, „ Cn i^ C disability is out of proportion to the structural 

is nn5t’mi CCt "r C sur ® ei T should be scry carefully weighed before it 
rlernv^ ™ h n 0Ur ex P cnencc m the military service, sve found that 
suDcnmrmscrl ^ P roccdures 10 individuals xvith moderate to marked 
the patient’s nsJ^°i° C rcacc * ons yielded poor results Evaluation of 
Sometimes en-nrv' ^ ma ^ eUp 15 Indlcatcd in elective surgery 
fluenccd bv hu mv m du8nt ? cs 316 ma dc because the physician is in- 
phSn^backZmd™" 1 re3C °° n “ 3 ‘-'-dual Tile 

feelings at the moment ( , ncur l otlc traits, medical training and even 
diagnostic skill from a ^ ec ^ 115 attitudes As the doctor increases his 

feelings, actnud! , s C nsai!onl U ' B T ’ Ereac deal ° f our be,UT10r 

over which \ve have no consr.^' dctcnruned b y PSJ’chic processes 
learned to accept the activirv of I0U 1 a ' vareness 0r control We have 
is not evident on the surface W P g a° merU dlou 8 h Its funcaon 
sible for what his glomeruli do h° a ° C h ° d the lndlvlduid r«pon- 
anatomical and physiolotnc-il becau _ se wc are famihar with the 
wa>, the personality has struct, a^J^ 6 rCnal UnIt- In a smular 
plored and is underaood fn ? caon whlch has been «- 

this concept of the unconscious 3 dynamic unconscious With 

feelings and behavior US ’ "e can better appreciate the patient’s 

The significance of a no climnn a 
Arriving at a diagnosis consists "c dla gnosis bears further emphasis, 
doctor is not content to deter^L" 10 ^ than 3p P'>™£ 3 label The 
tuberculosis He goes further b ' i that 3 P 30 ^ has pulmonary 
culous process, .ts%xactTo ra ^m and' ^ ^ “ tcnt ° f the tuber ' 
ratc, tcmpcranirc pulse, resmratmns „oa studvi "P tbe sedimentation 
action of the v hole mdiv idual S.m M " Clght os5, bc * carns tbe rc- 
3 Patient has an anxictv s atc u .n't *, 15 ,nsu ^,ent to say that 
> 5,atc . ">thout further ebss, fiction It is 
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portant to know under what circumstances it occurred, the duration 
of the disorder, and how it has interfered with his general functions. 
In the hght of these facts, what is the prognosis and how long Mill it 
take 5 For some time it has been a practice m progressive psychiatric 
centers and clinics to make a dynamic detailed diagnosis, comparable 
to that utilized in cardiology In June, 1945, the Surgeon General's 
Office published Circular Letter No 179, which clearly discussed the 
proper method to be followed m making a psychiatric diagnosis This 
diagnosis consists of four parts 

( 1 ) The type and severity of symptoms 

(2) External precipitating stress 

(3) The premorbid personality and predisposition 

(4) Degree of its incapacity 

A fifth item might be added to give depth to the diagnosis, namclv, 
the purpose served the patient by his neurosis 

In order to state the diagnosis in this fashion, the physician is com 
pelled to have a better knowledge of his patients Such a complete 
diagnosis indicates that the disorder is an active process which is oc 
curnng in a particular type of individual who has reacted with an 
emotional illness to certain stresses, for specific reasons 

During the war the need for psychiatric understanding and ap 
proach was so great as to cause particularly marked emphasis on this 
topic In many quarters the subject was overemphasized and incor- 
rectly presented with the result that there has developed a good dea 
of justifiable criticism of the excessive erroneous diagnoses of neuroses 
The error will occur less frequently, however, as the etiology, struc- 
ture, manifestation and methods of evaluation become more familiar 
to the physician A mature, objective, understanding attitude is the 
most important single factor necessary for correct diagnosis Being 
oversympathenc or undersympathetic is equallv as undesirable an 
deleterious to the doctor’s skill . 

An unbiased, alert awareness of the problem and an adequate rea - 
ization of the functions of a dynamic unconscious will in themselves 
make it possible for the physician to recognize and deal more effec- 
tively with his patients who have emotional disorders 
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THE TREATMENT OF THE 
PATIENT IN AN A? 

Lt Colonel Benjamin Simon 

Medical Cohen Arms or the United States 

A discussion of treatment in a ncurops) clnatnc hospital suggests 
redundancy by its very ode, which may be analyzed as ' treatment in 
a hospital for treacmenc of the psyche ” The full title, ho wet cr, while 
it states the range and scope of the hospital in the performance of its 
mission, likewise postulates special considerations applicable to the 
military situaoon As a matter of face, one must speak not only of a 
military hospital hut of “which military hospital’”, “where does it 
operate’ and "how docs it operate?” 

In this discussion, there will be ktde of hospitals in forward eche- 
lons. In each of these, moving back in theaters of operations, front 
collecting station to evacuation and general hospitals, each unit per- 
formed the primary duty of caring for its psychiatric emergencies 
from the viewpoint of prompt restoration to duty , or equally prompt 
removal from the zone in which the hospital operated In these for- 
ward zones the rapid and sometimes more spectacular forms of treat- 
ment such as hypno-analysis, narco analysis, prolonged sedation and 
the like were largely employed-and with much success As the fail- 
ures of these procedures became evident, the patients were moved 
back, and more complex and elaborate procedures were instituted or 
reapplied until the criteria lor success or fadurc were acceptably ful- 
filled 

In an overseas general hospital, if the patient was found not likely 
to be of further use in the theater of operations, or communications 
zone, he was returned to the United States lor further care and dis- 
position Immediately on return, classification of the patient and his 
prompt transfer to a neuropsychiatnc hospital or a neuropsychiatnc 
center was effected An important consideration m this transfer was 
the restoration of the patient to some degree of proximity to his home 
with the possible healing effects to be expected from this proximity 
The ultimate program at the general hospital of the Zone of the In- 
terior, commonly known as a “named” general hospital, was then 
initiated 

AIM AND SCOPE OF THE ARMY GENERAL HOSPITAL 
At this point, pause should be taken to determine the objectives of 
this hospital— the "named" ge neral hospital In an ordinan psj chiatnc 

\c»To ,"’ C Scrrm, A fajon General Hotpual Brentwood 
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hospital, the obvious mission is the full expression of all the implies 
tions in the word psychiatry— “treatment of the psyche ” Time is of 
the essence, but not the utmost essential W ere this to be accepted as 
the essential mission of an Army hospital, the multiplication of Arms 
hospitals would then be endless and each hospital would become sta 
bilized at the level of its residual population 

• First, then, must be recognized the fact that the Army hospital in 
the Zone of the Interior is a step in the performance of the military 
function of caring for the soldier— a final step On the other hand, it 
must be recognized that the nation, that is the community at large, 
from which this soldier came, is the source of the Army, its person 
nel and its patients, that the military force is only the means with 
which the nation at large fights its wars, that it is an agency of die 
United States, that eventually, the Army in its present form will no 
longer exist, and m the same way as its soldiers will become civilians, 
so its military patients may become civilian patients, m some instances. 

Briefly, then, the Army is not the ultimate repository for those 
who have suffered the misfortunes of a war which has been fought 
for the country at large From this thesis derives a fundamental re 
striction of the sphere of activity of a military hospital, namely, t at 
when a militarily incurred disorder reaches a stabilized phase, tic 
hospital must relieve itself of responsibility for the patient in order to 
continue to function on an active level , 

Determination of stabilization or chromcity m neuropsychiatnc is- 
orders largely involves estimations of time and expectancy, as we as 
rate of change m the individual It has been found that the majority 
of patients who will respond to present known methods of treatrnen 
to a degree sufficient to relieve them of the necessity of further tos 
pital care, will do so Within an approximate time of eight to ten v cc 
Therefore, one criterion for the determination of the maximum P cn °^ 
of hospitalization is founded on the condition of the patient at 
end of approximately two months The total period is actually longc , 
since it includes overseas hospitalization ^ 

A second determinant necessary for the efficient promulgation ^ 
the hospital program is the clear recognition and acceptance of 
goal As previously stated, the ultimate goal of psychiatry is the cur 
of the patient— a goal not as frequently attained as is desirable 
perform the military function as previously outlined, this goal must 


restricted 

In its narroxvest sense, the function of a militarv hospital is to brin 
a soldier to a state of recovery and return him to duty This c inn ° 
be as readily predicted for the psvchiatnc patient as it can be for t 
medical or surgical, and, therefore, cannot stand alone as the sing 
objcctnc of treatment, nor of course, would it be desirable on human' 
tarian grounds It is, therefore, restricted to the return to dun of t > 
soldier, or if this is not feasible, return to civil life, in the best p 011 
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sible physical and mental condition, w ith appropnate adv icc for future 
care or appropnate provision for future care, as the case may be 
The ■worthwhileness of these objectives mav be subject to argument, 
but by the acceptance of these limitations, it has been possible lor 
military hospitals to carr> out their functions continuously, without 
necessitating an undue increase in hospital faculties and yet restoring 
a very large number of patients to the community in a condition at 
least as good as when they entered militorj service To accept less 
than the restrictions mentioned would result in a bootless struggle for 
unattainable ends and a definite reduction in the functioning capacity 
of the hospital 

GOALS OF TREATMENT 

The same considerations limiting the aim and scope of treatment 
are pertinent likewise in limiting die forms of thcrap) which must 
include those methods which can be expected to be effective within 
a reasonable period of time, though it is not necessarily to be expected 
that the maximum effects of therapy w ill be apparent within the speci- 
fied time. 

Therapeutic technics in psychiatry have as their ultimate goal the 
cure of die paoent-the removal of inefficient methods of dealing with 
life problems and the education of the jiatient in more efficient 
methods. This is a limitless objective, and the criteria for the judg- 
ment of its achievement are so many and so complex that unless sim- 
plification is achieved, it might agam become unattainable. 

Here must be considered one of the major difficulties in psychiatric 
practice anywhere, and one which is sharply emphasized in military 
neuropsychiatry-personnel There are not nearly enough psychiatrists 
there are still fewer well-trained psychiatrists psychiatric nurses are 
at a premium and ps> chiatnc attendants must be created Individual- 
ization of patients when thousands art involved is most difficult. 
Wherever possible, methods and technics must be organized for ap- 
plication to groups and classes Since unsoundness in categorical defini- 
tion may lead to senoas defects in treatment, methods of generally 
universal applicability are desirable. 

This need has led perhaps, to an oversimplification of the goal of 
treatment. Acceptance of this simplification does not of course implv 
essential naivett on the part of the therapist. He recognizes the com- 
plex facets of personality functioning in the individual On the other 
hand if he can modify an outstanding aspect of personality dysfunc- 
tion which is unnexsalh applicable it cannot but affect other aspects 
of personality dysfunction. Overcategonzanon such as an overatten- 
tion to nomenclature and semantic distinctions will necessarily defeat 
a broad program of treatment directed at large masses and groups 
' ' ct «s examine the essential make up of a mental or emotional dis- 
order These two great categories represent a separation, largely into 
psvehosis and nonpsj chosis, a distinction which is striking on the sur- 
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face, but far from obvious when reduced to the fundamental dynamics 
underlying the reaction patterns For working purposes, we may ac- 
cept the fact that both mental and emotional disorders are intrapsychic 
therapeutic efforts Inefficient as they may be from the viewpoint of 
social adjustment, they act to prevent the complete emergence of an 
underlying disturbance which, if allowed full expression, would be 
considerably more painful than the explicit symptoms In other words, 
symptoms of a psychiatric disorder represent an effort to reduce un- 
bearable anxiety 

This simplified concept of functional symptoms would lead to the 
conclusion that the external effect of symptoms must necessanly lead 
to an improved condition m the individual Intrapsyclucally, this is 
probably true To the observer, who sees the effect of symptoms only 
in the relationship of the patient to his environment and the perform 
ance of said patient within a postulated framework of behavior, cona- 
tion and cognition, the effect of the symptoms, if they do reduce 
anxiety, is not at all a restoration of the patient to a community of 
interest with the world, but, on the contrary, a separation of this in- 
dividual from the world, m which without obvious or discernible dis- 
turbances in his physiological or physical economy he appears to dif- 
fer from other men, to perceive differently, to feel differendy, to act 
differently— to be different In summation, the symptoms have served 
the function of isolating the individual from others by the imposition of 
an involuntary'-, unrecognized and inefficient autotherapeutic process 

This evaluation of the ultimate effect of psychiatric disorder is an 
oversimplification, as we have said It does present, however, such a 
large common denominator for most disorders, that it may be made 
to serve as the keystone of the treatment program— and it does Indeed, 
as we shall see, it is the fundamental basis of the group therapy P r0 ‘ 
gram In a hospital such as the military one, all therapy w a large 
sense may be considered group therapy, when one sees the general 
similarity of large groups of disorders and the basic objective 
breaking down the barrier of self-imposed isolation that we have de- 
scribed as a common denominator of functional disorders 

The prime purpose of freemg the patient from his self-imposed 
isolation, if accepted as basic, serves also to establish the organization 
of the entire treatment program It serves automatically to place the 
patient m his proper sphere of performance, from which level the 
nature and extent of treatment follow With large numbers of pa- 
tients, more is accomplished for each individual by this means than bv 
ovenndividualization and categorization based on close similarities 

GENERALIZATIONS ABOUT TREATMENT 

First, a few generalizations about treatment, whatever the type, 
whate\er the aim, are indicated 

Indoctrination of Personnel — Treatment begins with a thoroug 1 
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grounding and indoctrination of all personnel in the fundamental 
goals and objectives of the program This follow's, naturally, for med- 
ical nursing and attending personnel It goes much further, however, 
and the indoctrination program should include such diverse elements 
as finance personnel, mess attendants, military police and, indeed 
every person who is a part of the hospital and pity s however remote 
a role in the direct performance of its mission 

Reception of the Patient -The entry of the patient into the hospital, 
from the time of his debarkation to his rccepoon on the ward, is 
critical When patients arrive from the t anous overseas sources, they 
are tired and often quite irritable, some are psy chonc They arrive in 
many states of mind and actu tty Many have souvenirs which mean 
much to them. Others have souvenirs which mean much to them, but 
also to others, such toys as lue alligators, loaded weapons and the like, 
with their various potentialities. These must be taken an ay and tbc 
soldier appreciates quite begrudgingly why he must conform to the 
needs of the group and surrender his prized possessions Obviously, 
these possessions can he taken by force. The method by which they 
are obtained may serve to abate the original resentment and hostility, 
or may serve to increase them The man who performs rhis task has 
become a therapist. 

An attractive Receiving Office with pictures on the avail, some 
gaiety lightness and cleanliness begin to spell comfort and welcome. 
Attention to simple wants like cigarettes, cokes or coffee, served by 
attractive and well trained assistants, such as Red Cross workers and 
Gray Ladies, send the patient somewhat more tractably to the Admit- 
ting Ward 

Whether it be true or not, many Arm> neuropsychiatnc patients 
claim not to know whv the) are in a hospital There is no doubt that 
many of these professions of ignorance ore without factual validity, 
and are denials of psychic illness. In acceptance of this thesis, how'- 
cver, hes a great danger that the patient will be challenged and 
antagonism enhanced Therefore, each group is told clearly and m 
simple terms why they are m the hospital and w'hat to expect. 

Claudication —Within the space of an hour the entering patient is 
inters icwcd by a psychiatrist and classified for open, closed or dis- 
turbed wards It should be noted that the diagnosis as of less impor- 
tance than the basis on svhich this classification is made and the 
problenu to be solved An open ward patient (Group A) is one con- 
sidered fuUy capable of cooperating vohaonally in the program to be 
outlined for him. The closed ward patient (Group B) is one of whom 
some doubts may exist and w ho will require longer observation to 
establish his status The disturbed patient (Group C) is one wdio is 
reacting beyond the bounds of sensible behauor or who is believed 
likely to act in this fashion. 

His Orientation —The first step of individual treatment of the pa- 
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tient occurs in the admission ward with the interview by a psychiatrist 
and the initial classification of the patient. The patient is informed of 
steps to be taken and the outlook— orally and m an orientation bool- 
let It is well known that the next day some of them will say they 
were not told, and will profess not to have seen a doctor and to be in 
complete ignorance of the reasons for hospitalization and of future 
expectations Patient repetition and full knowledge on the part of all 
personnel will eventually break this attitude down— for an attitude like 
this is an expression of anxiety, and defensive challenge-a denial of 
painful truth So are many tales of mistreatment 

* i 

PROGRAM FOR THE OPEN WARD OR CONVALESCENT PATIENT 


From this point, the treatment of the patient is reversed, in that the 
hospitalization consists of a series of stages beginning not so much 
with the illness and ending with a convalescence, but with the con 
verse, and the full hospital program is developed about the so-called 
convalescent patient The epitome will be the patient on an open 
ward In most instances, he will have a psychoneurosis, probably with 
mild trends exhibited in his premiktary life He may or may not hate 
been in combat There may be a definite personality’' defect under- 
lying his symptoms He may have a psychosis, or a psvchotic-hkc 
reaction m remission He will have been returned to the Zone of the 
Interior, because overseas, intensive treatment has failed to restore him 
to a duty status 

Reconditioning —The groundwork pattern for treatment of this pa 
tient, who already shows Ins capacity for resociakzation, is cal c 
reconditioning All phases of reconditioning have the same purpose o 
making a patient a functioning part of the community with a norma 
balance of interests and activities He will have occupational rccon 
ditionmg for one and a half to two hours daily His activities, o 
■which he may choose the specific, but not the general, run the lu 
gamut of resources of a well-equipped shop, such as plastics, carpentry 
photography, ceramics, metal -work, and so on Emphasis is placed on 
the practical technical pursuits which wall be of value in the event o 
return to civil life , 

Another one and a half to two hours is devoted to educations 
pursuits, ranging from business English to radio announcing, sa cs 
manship and music A third similar period involves physical r( j con , 
ditionmg with a variety of activities, emphasis of course being P acc 
on group activities and games, rather than on formal exercises This is 
carried on outdoors xvherever possible The number of special occa 
sions, such as swimming, fishing, golf, horseback riding, serve to miin- 
tain a normal and informal variety and dispel the appearance of rcgi' 
mentation and mass treatment , 

Patients in this “A” group just described have attendance cards an 
on the basis of these cards secondary gams such as passes arc pre 1 
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cated This also aids in promoting good and regular habits, and little 
difficulty is incurred in getting good attendance from most patients 
Prom" the general program of reconditioning arc selected special 
actn ltics \i ithin the various categories Special aptitudes and interests 
maj be considered as they become apparent during the course of the 
routine activities While each ward has its own ball team, there is an 
all-star team While most patients have the information and education 
activities, selections are made for performers in the daily radio show 
which is prepared by the patients and broadcast to all wards The 
hospital newspaper for patients and personnel serves an excellent out- 
let for active participation and as a universal soufee of passive par- 
ticipation The central radio broadcasting system serves a similar 
purpose A large number of the open ward patients participate cverv 
Friday in a formal retreat parade— in full uniform. Here the use of a 
thoroughly ingrained new culture as well as old attitudes and inter- 
ests becomes the nucleus on Which socialization is organized 
Whether he is to return to civil life or not, the patient is expected 
to continue to be a good soldier, that is, a good citizen, as his contribu- 
tion to treatment, TTils consists not only of attendance at retreat 
parade, a formal expression of mihtarj participation, but of as much 
participation in the job of running the hospital as is considered de- 
sirable Assistance in maintenance of the ward and in messes as w ell as 
in specialized jobs for which certain individuals may be especiallv 
fitted, represent cooperative citizenship with other patients and with 
the hospital as a whole, as well as a contribution to economical ad- 
ministration of the hospital and treatment. There is no menial stigma to 
honest work of any sort. Many patients actually enjoy this as a form 
of cooperative endeavor 

Individual exceptions are made, of course, but always under the 
approval and guidance of the medical officer The execution of this 
program always under the professional aegis of the neuropsychiatnc 
service, is earned out by men and women especially trained m all 
phases of these acnvmes and oriented to the special psjchiatnc 
approach 

Encouragement to grouping and shanng of interests is constantly 
present From a common interest with one person such as a two man 
project in occupational thcrapv, to competition between wards or 
other units, in which the personnel also participate, there is ceaseless 
stimulanon towards an increased participation with larger and larger 
groujis. 

Evenings arc given to entertainment provided from many different 
sources and much is provided by the participation of the patients 
rhemseh es, activity rather than passu its group rather than individual 
being the constant aim. 

The use of female personnel in this male atmosphere is important 
not only on the social side such as dances and parties but m the 
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effort to reduce the overmasculinized attitude characteristic of Arm 
organizations, and the restoration towards a more balanced social 
viewpoint which will mark the future civilian life 
Patients in the A group are entered in the reconditioning program 
immediately they are assigned to wards, without too many prelim 
manes concerned with basic selection or an overrefinement of the 


criteria of selection After the preliminary examinations, mental and 
physical, other special examinations, including indicated laboratory 
work, psychological studies, social histories and beginning approach 
by the social worker towards future problems all are insinuated in 
each individual case by temporary excuses from one or another 
project of the program, as may be required in the individual case 
Visiting by relatives and friends is of tremendous importance, and 
a definite part of treatment This must be balanced, and is achieved by 
limitation of visits to three afternoons a week, one during the week, 
the other two on week ends when activities are reduced 

During the course of the next six or eight weeks, the patient wi 
have a number of private interviews with the social worker and a 
number of individual interviews with the medical officer in charge 
of his case A few who require considerable individual treatment wi 
have regular discussions throughout their stay Regular daily roun 
by medical officers serve to care for administrative features of treat- 
ment These must never be omitted and all patients must be present 
The interchange of problems, “gripes” and their prompt and energetic 


handling are most important , 

Group Psychotherapy —Specialized psychotherapy is subsumed un er 
the heading of “group therapy ” On each ward, from the very c 
ginning of the patient’s stay, a group therapy session is held eac 
week, attendance of patients and personnel being required this e 
is called the PSW (psychiatric social worker) level and the discussion is 
conducted and mediated by a specially trained psychologist or psy 
chiatnc social worker The defined approach m this group of session 
is at the realistic and practical A series of selected subjects compns, 
a “course” of six to eight discussions, such as “The G I Bill of Rig ts > 
“My Illness and Mvself,” “What of the Future 5 ” and so on As is to 
be expected m any group session, the subject is generally a point 
departure for an open discussion of many patient problems The g 1 '^ 
and take” in these sessions serves not only to abreact much anxiety, 
often expressed as a hostility, and to correct a great deal of misin o 
mation which seems to exist among average soldiers, but also tends 


leaven and homogenize the group , 

It was at first felt that these groups must be carefully selected, o 
as experience was gained it was found that dissident elements cou 
serve, if reasonably- well controlled, an excellent purpose in caricatur 
ing defective attitudes for the common good and that even the dis 
sidents quite frequently benefited The use of a ward unit as a basis 
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of the group was found to be quite satisfactory, even though the 
groups were quite large, containing as many as forty participants A 
by-product of these sessions is a constant insight which could be of 
•assistance in correcting, where possible, hospital procedure 

A consideration in these group therapy sessions was the necessity of 
recognising that in any psychiatric treatment the results of treatment 
are by no means apparent during the course of therapy The recog- 
niaon of fundamental knowledge of psy chodynamics to improve the 
group program was essential in the early days, when it appeared that 
hostility in anxiety patients was not promptly abreacted with the dis- 
cussions It wtis necessary that the therapists learn that overpassfveness 
and 01 crcomphance was a more significant signal of ineffective ther- 
apy than was overnggressn cness and hostility As the analysis of 
resistance came to be recognised as important, the effectiveness of the 
sessions became much more apparent as was shown in patient-attitude 
surveys taken at the time of departure from the hospital Another 
important by-product of these group therapy sessions is the selection 
of individual cases for special attenoon by the medical officer or the 
social worker, as the case might require. 

Once a week, also, each medical officer holds sessions on his own 
ward, the general object being the discovery and discussion of emo- 
tional illnesses besetting the patient. In contrast to the PSVV sessions, 
these discussions^are directed definitely at the patients’ symptoms The 
attack will vary on occasion from an exchange and illumination of 
experiences under the mediation of the medical officer to brief talks 


on a mental hygiene level In any case, as with the social worker, the 
clarification of misinformation, increased understanding of the indi- 
vidual, his symptoms, his problems, are primary goals By the com- 
monality of experiences seen m these discussions, group therapy again 
serves to break down the self-imposed isolation of the patient, and to 
assist him in coming somewhat closer to the "modal” individual 
From the WO (ward officer) level just presented, will be selected 
patients for special therapy in the Sp (special) groups. These groxr^ 
are smaller than any of the preceding and arc selected on the baas f r ' 
simHantv of background, experience and reaction. Battle cssaahiK 
and nonbattlc casualties do not mix well when discussion os santmn’ 
disorders is to reach very deep into the personality nor wall an irvm 
lawyer have much in common with a mountaineer, though -, 1!ar -n 
n f « are similar There arc many other common end dwpU- 
sideraoons The Sp discussions arc conducted in -the W 
psychiatrists, often analytically oriented ' 

Wffile group therapy technics were first seWed er tS- 

need for bnnging psychotherapy to as mast indS-iands as pweSSle. n 
is now apparent that these technics have an r*ereut -vnhie of th h 
own, and are by no means to be considered as schstmiws ww W\ W 
ficiency of personnel or mabiliti to bring adequate in hi i hid \h, i-ip\ 



468 


BENJAMIN SIMON 


to all patients Individual therapy in the general hospital is quite ncces 
sary, but even when possible to a very great extent, it does not sup- 
plant group therapy A patient under expert guidance will often more 
readily accept the explanations of his buddies in preference to the 
intellectual explanation of a psychiatrist These men are men with 
whom he is identified in health and in illness and they will mutually sup- 
port each other as they did so powerfully m the stress of combat 
Programs quite similar in their general outline to the foregoing arc 
devised for female patients and also for officers In these instances, the 
differentiation inherent in either the status of the individual or his ran! 
provides a generally uniform modal value for the group 
The program thus outhned will care for the treatment needs of a 
great proportion of the patients, and with the individual therapy dc 
rived from the ward officer interview's, social work planning, special 
testing, such as various psychological procedures (Rorschach, TAT, 
vocational aptitude, and so forth) is effective to an extensive degree 
Application of Group A Program to Cases of More Grossly Appama 
Disorder —Group A, as is to be expected, will be composed of anxict) 
reactions, many somatic syndromes, remitted psychoses, a few an 
ancastic states, and related types of reactions which are expressc 
almost entirely in a subjective, manner Between Group A and Group 
B is a melange of cases of -which the expression is outward and rat er 
grossly apparent This group includes such cases as ^diverse forms o 
hysteria, symptomatic stuttering, tics, severe tremors, paralyses, ) 5 
kinesias, dysaethesias and amnesias All of these cases are susceptib c to 
the full approach of the Group A program except for the limitation 
imposed by the special disorder Heretofore, the symptomatic treaty 
ment of these types of disorders has been rather interdicted in 
of attacking the underlying dynamic disorder This is desirab c ^ 
unfortunately quite time-consuming It has been found practica 
treat these symptoms directly', combining with the symptomatic re 
a concurrent attack on the individual dymamics Hy'pnosis and narco^ 
sy'nthesis are the chosen means, xvith sometimes a combination o 
two in resistant cases In these latter instances the patient’s first trea 
ment will consist of revelatory' analysis under sodium amy'tal or pento 
thal followed by T the induction of hypnosis and posthypnotic sugg 
tion for future use When a good hy'pnotic manipulator is present, 
is feasible for him to carry' out rapid technics and transfer the cases 
other therapists for continuation In any case, it has been found 
the revelation of dynamic difficulties under either of the above p r0 ' 
cedures lias quite generally' led to a marked symptomatic relief 
nutting the patient to enter the full program at once and continue 
treatment at the level of Group A Sometimes a number of treatments, 
particularly in the amnesias and com crsions, is carried along a s 
rest of the program goes on 
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PR06RAMS FOR THE CLOSED AND DISTURBED WARDS 
Group B comprises the intermediate class of closed Yard patients 
These are largely psychotics in a relatncl) nonreactnc phase of their 
disturbance, buc still requinng supervision and guidance, still unable 
to function independently A few set ere psychoncurotics, usually of 
the depressive type, arc included Group B is carried through a pro- 
gram similar in all respects to that for Group A, except for the Sp 
level of group therapy, which is conducted onlv for closed Yard 
officers. These patients are taken to all their activities by attendants 
Activities off the ward are encouraged, m fact, prouded to the same 
degree as for patients in Group A B\ persuasion and example these 
patients are led into very active participation and in many instances 
will excel the participation lei el of Group A patients Held before 
these patients is the inducement of open Yard uith its freedom and 
privileges The Group B phase of treatment is not infrequently a very 
short one from which patients move quick! v to Group A 

Group C is composed almost entirely of patients with very active 
psychoses, acute excitements, depressions, catatonias, and so on. No 
one of these is considered beyond access or treatment. Immediate 
treatment needs of this group arc provided by hydrotherapy in the 
form of continuous baths or Yet sheet packs as mav be required A 
high percentage will receive electroshock therapy 
The xvards on xvhich Group C patients are housed are usually 
paired with provision for one of the paired wards to have patients on 
an improved treatment status. This has been found effective in allow- 
ing greater freedom of classification of patients within the group and 
ready trial on improved status The better of the tm o xvards has finer 
furniture, its own radio sets m addition to the general broidcasting 
system, and even television sets This Is a great inducement to pa- 
tients on the mote disturbed wards t6 yards adjustment and recovery 
Patients on the improved ward arc handled in groups, as against the 
individual treatment of the cases on the i erj disturbed wards At each 
step, as has been repeated!) emphasized attempts are made to lure 
the patient into a edmmunity of interest with others, 

SHOCK THERAPY NARCOSIS 

Shock thcrapt , like the other forms of treatment, is directed at die 
symptomatic expression of the patient dnd cases are no longer selected 
according to diagnostic categories The general criteria of reactivity, 
acuteness of onset, relation to reality problems, all of xvhich arc xvcli 
recognized as indicating a good prognosis, are generally found in 
Arm> patients. In addition, the criteria established by Simon and Holt 
are used as a guide for the selection df cases Certain symptoms such 
as refusal of food confusion and bewilderment disorientation, depres- 
sion and mutism indicate a good prognosis for electrotherapy Others 
such as inappropriate affect bizarre speech, euphoria and underacavity 
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are less responsive Secondary projections respond well, primary pro- 
jections do not Selection of patients by these criteria has led to out- 
standing success 

Of paramount importance is the necessity of instituting treatment 
early Many patients will be under electrotherapy within a matter 
of forty-eight hours Treatment must be thorough and complete. 
Great danger lies m terminating treatment at the critical point of 
about the sixth treatment, when the patient appears to be markedly 
improved— and usually is Termination of treatment at this point will 
result in frequent relapses and many failures In general, treatment 
should be earned on until the patient shows no further changes m re 
action for the better or the worse Treatments will range from twehe 
to sixteen Just as soon as the patient is able to be moved into the 
improved treatment ward he should be m full program as laid down 
for Group B 

Patients and relatives should be reassured concerning memory de- 
fects which are the common temporary sequelae of shock therapv 
With the present organization desenbed, this is almost unnecessarv 
Patients under shock therapy are so utterly aware of their own im- 
provement they form their own groups and pass these considerations 
along so that they are found to be the best informed concerning their 
own treatment of any group At times, they speak and mite or them 
selves in a rather humorous vein , 

A few cases which cannot for physical reasons be treated wit 
shock therapy may be given prolonged narcosis This form of treat- 
ment requires the same attention to completeness as does shock t er 
apy An essential is constant nursing care and a sleep chart, the goa 
being induction of narcosis by intravenous sodium amytal and its con 
tmuation by oral or nasal route to the degree necessary to maintain a 
sleep rhythm of four to five hours before waking appears This ma\ 
require enormous doses of the drug when carried out for a continuous 
period of two weeks With proper feeding and nursing care in tie 
intervals when waking begins and remedication is taking effect, mans 
cases which would otherwise exhaust themselves may be brought to 
much more satisfactory level of hospital adjustment and improte 
ment— sometimes recovery .. 

Insuhn coma as a form of psychiatric treatment has been genera 
impractical in the military service because of the extensive nursmg 
requirements and the need for constant medical supervision tjn 
statistical basis it offers no more, and perhaps less, than does electro 
shock therapy In a few cases, the use of small doses of insulin to 
assist in the improvement of nutrition is desirable 

DISCHARGE AND FOLLOW-UP 

Approximately two months of any of the programs outlined w'tjj 
bring the great majority of military patients to the point of so-cal* e 
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'maximal benefit of hospital care,” At this point most neuoopsy^ 
chiatnc patients, while they ma> no longer be suitable for rmtoO 
\,ft will be quite able to resume their previous civilian stttus without 
anticipation of psychiatric difficulties. Those in Group A wi g 
ally be able to assume their old positions m the community borne or 
those in Group B wall also be able to do so Some will be suitable tor 
discharge with some degree of supervision b> relatives and continua- 
tion of convalescence at home Many Group B cases will have pro- 
gressed to Group A as will many cases in Group C. For all these pa- 
tients further hospitalization is likely to be more detrimental than 
beneficial. The tendency to fix symptoms by overemphasis must be 
counteracted and a stop made at “well enough” rather than at per- 
fection. The tendency of treatment effects to continue beyond the 
period of active treatment is well recognized and should always be 
considered in the termination of hospical stay In a sense, discharge 
from the hospital constitutes treatment. The few patients who remain 
(since full organization of the treatment program, this number has 
been very small) will require further hospitalization indefinitely, 
either as chrome cases or slow convalescents and will go to veterans’ 
hospitals A few of the Group B cases will remain chronic but many 
of these patients will improve at home to a level equal to their best pre- 
mihtary adjustment. 

Every patient who is discharged from the hospital for medical 
reasons is given an opportunity to have further care at a Veterans 


Administration Facility Patients in Group A make this decision vol- 
untarily and almost universally decline the privilege, believing them- 
selves quite able to assume responsibility for the future. Patients in 
Group B are taken under mihtary escort to the homes of their rela- 
tives if the relative desires to assume further care, with the expressed 
right to have veterans hospitalization whenever required m the future 
A few patients for whom continued care at a veterans’ hospital is 
deemed absolutely necessary are transferred to such hospitals near 
their homes and discharged from the military service. 

In all cases, whether the soldier is to be returned to duty or not, 
treatment has included plans for the future. The social worker will 
have worked out problems of special importance to each individual in 
making his restoration to the community more successful He will 
advise the patient of community resources which he can tap not gen- 
erally, but specificallv in relation to his own community If the psy- 
chiatrist feels that further outpatient treatment is desirable he will 
refer the patient to the particular agency in his community equipped 
to perform this function Psychologists 'will perform vocational apti- 
tude and other tests designed to help the patient m choice of new 
vocations or restoration to old The Separation Department will have 
assisted the patient m making out all claims for pensions and benefits 
to Minch he might be entitled The United States Employment Service 
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and Civil Service have helped hi job selection and placement Separation 
counsellors, legal assistance officers and others have paved the way for 
a full restoration to civil life It is important at this point, however, 
that the patient now brought to a level of community functioning, be 
kept self-reliant and be prevented from developing a sense of depend 
ence which could readily arise out of so much guidance A most 
dangerous consequence of the social guidance of the panent may be 
the tendency to make him overdependent on external agencies and 
dependent on his military rights and benefits 

It cannot be overemphasized that the period of treatment in the 
military hospital is a period of reconversion and until he leaves the 
hospital and returns to the community, the patient is not yet a 
civilian It must also be reiterated that the hospital is performing an 
intermediate task in the reconversion of the patient, a task which the 
community must take up the day he leaves In most instances, he will 
be well enough to carry his own responsibilities, but where he is not, 
the attitude of blaming the Army is unreasonable and unjust, since 
the Army is performing one phase of the total job of the successful pur- 
suit of the war, and the return to peace Nothing which has happened 
can be considered to have changed this individual any more than lie 
would have been changed by the process of living and maturation Un 
less he receives full opportunity on a level with his peers the fruits 
of all the labor which has gone 1 into his restoration will be lost 
It is the duty of all those whom this former soldier will meet and 
know to see him as he actually is— a man who has been away and has 
come back He should be welcome 



PSYCHOLOGICAL ASPECTS OF THE PARAPLEGIC 
PATIENT 


Colonel Douglas A Thom, Major Ciiaki.es F VonSalzfn 
Medical Corps Army op the U ntted Statts 

> 

AND 

First Lieutenant Allan Fhommf 
Medical Administrative Corps, Arms of thl United States 

This study tvas undertaken to determine the nature of the process 
of adjustment in the paraplegic patient and to focus attentiori upon 
the psychological and personality factors which affect this process. 
The problem of rehabilitation of the paraplegic patient while it is b\ 
no means a new one demands greater consideration because of the 
larger number of paaents who incurred this disability m World 
War II 

It is esnmated that there are between 1200 and 1400 paraplegic 
paaents in Army hospitals at this time These men have been salvaged 
by modem medical and surgical skills. and technics which were not 
available during World War 1 Rapid juid efficient evacuaaon of the 
wounded, measures to counter shock, sulfonamides, penicillin and 
streptomycin, and greater knowledge of nuarnonal management have 
restored to physiological balance many who formerly would have 
penshed If these men are to he something more than a living memorial 
to the skill of medicine, the task of rehabilitation must be attacked 
with similar aggressiveness 

The paraplegic patient is confronted with the colossal task of 
meeting everyday problems in spite of the severe handicaps of residual 
disability Acts formerh performed in an unthinking and automatic 
fashion now represent challenges to functionless nerve pathways and 
unresponsive joints and muscles Getting out of bed, evacuation of 
bladder and bowels, ambulation and the most elementary forms of 
self-care must all be relearned arduously and often with physical 
equipment inadequate for the task It is not surprising that psycho- 
logical factors enter largely into this process of adjustment 
While those who hat e undertaken the care and management of the 
paraplegic patient hate shown an awareness of the problem and have 
ctolted satisfactory technics to cope with it, little material has been 
published on this topic A renew- 0 f the hterature srnce World War I 
does not throw light on the personal and interpersonal relationsh.ps 
which set the paraplegic apart from other groups of p hts,callv hamL 
capped There arc set ewl studies, generally introspective and auto- 
b.ograph.eal, relating to the p sychologt and the adjustment of Te 

Trom Hallonn General Hmp.ta) Staten Wand, New \orU — — 
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physically handicapped These for the most part have been vntten 
by persons who have been themselves exceptionally well adjusted 
This adjustment potential is not mnate and not easily acquired and 
deserves further investigation 

The type of onset m paraplegia is of considerable psychological 
importance and requires comment The symptomatology and in 
capacity are at their height at the time of injury and a reasonable 
expectation can be held that the condition will not become worse 


with time The nonprogressiveness of the traumatic injury as com 
pared with a chrome degenerative disease such as multiple sclerosis 
is a factor of fundamental psychological importance The pauent is 
not necessarily subjected to the extreme emotional swings which oc- 
cur with the remissions and exacerbations of an active disease process. 
At the same time he is denied the self-deception of delayed Integra 
tion of the physical disability The ego must absorb at one time 
wounding, shock, infection, prolonged illness, as well as crippling of 
body, sex functions, bladder function and personality This realiza- 
tion cannot be reached without profound disturbance of the ego nor 
without considerable situational depression 

The group studied represented a fair sample of the Army population 
in general It consisted of 109 male soldiers at Halloran General Hos 
pital, six of whom were officers and the remamder enlisted men Tie 
ages ranged from 19 to 39, 75 per cent of the patients being thirn 
years old or younger General mental ability of the group as deter- 
mined by AGCT scores on induction ranged from low scores in 
Grade IV to high scores in Grade I showing no concentration o 
scores at any level Educational background ranged from five ) 7 “ D 
of elementary school to graduation from college, the greatest nuni er 
of men having completed either elementary or high school Tsenr\ 
half of the group was married 

In approximately 77 per cent of the cases their prewar civilian occu- 
pations required the use of their legs Of the remainder engaged in 


sedentary occupations 40 per cent were still students , 

All the cases were traumatic m origin except for the one case o 
poliomyelitis and one of neoplasm The duration of illness at the time o 
the study ranged from three to twenty-seven months, the average being 
mne months Seven had been disabled less than six months, eighty-nine 
six to twelve months and the remainder more than twelve months 
The cord lesions ranged from concussion to transection, the levels o 
injury from the sixth cervical segment to the sacral segments and in- 
cluded several cases of cauda equina injury There were seven cases o 
injury to the cervical cord, fifty-nvo cases with injury to the dorsal con 
and forty-two cases with injury to the lumbar cord 

The group studied included patients m the earliest stage of recover) , 
the intermediate stage and the late stage In the earliest stages are those 
patients confined to bed, requiring suprapubic or indwelling catheters. 
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treatment of decubitus, chemotherapy and nutritional management. In 
the intermediate stages are those patients who are able to be out of bed 
for a large part of the day in w heel chairs and who are beginning to 
learn ambulation by means of braces and crutches In the late stages 
are those patients who can walk with braces and canes or with canes 
alone Seventy-five patients had either reached or had gone beyond the 
stage of beginning ambulation All patients had learned some self-care. 

The method used in this studv consisted of psj chiatnc interviews of 
one to one and one-half hours’ duration, conferences with physicians, 
nurses, attendants and technicians engaged m the care of patients, ob- 
servations of the group during daily activities, informal chats with the 
patients and informal social intercourse. Projective technics were at- 
tempted but discarded as being of less value than the direct interview 
In fact, these patients showed no disposition to participate in an> tests 
which they felt did not have immediate value 

GENERAL personality considerations 
These patients prior to injury were finely trained, in excellent phys- 
ical condition and totally independent. Concurrently with the injury 
came total dependence, dependence upon others for transport, sus- 
tenance and the disposal of bodily excreta. Despite the fact that they 
found themselves infantile in them dependence there v\ ere no psy- 
chiatric syndromes m the usual sense of the word Nor was there a 
characteristic personality trend or pattern statistically significant for the 
group Psv choneurotics psychopaths and patients of borderline intel- 
ligence were relatively few 

Forty-five per cent showed some manifestation of depression either 
episodic or prolonged This was always situational and related directly 
to concern over the disability There was no significant difference m 
reaction between those who had been injured in combat and those 
injured accidentally Nor was there any significant difference in those 
who had been injured along with several others and those who were 
injured while alone. Loss of consciousness at the time of injury did not 
alter the resulting picture. No patients expressed gudt over the injury 
and few projected the blame upon others. Most of the patients were 
willing to consider themselves lucky that they survived the injury 
Three patients expressed shame over their appearance Only one pa- 
incurred more than one accident prior to the current dis- 
?. 'rLi V recognized foci of major concern m five spheres 

ladder and bowel control, sexual function, ambulation, general medical 
condition and future economic status Some had in addition more indi- 
vidual personal problems 

^ general the reaction to the disabiht> v. ns better in those patients 
in whom the pretrauma tic personalities were sonnd. Patients whose 
prcttanmatic personalities were characterized by extraversion, high 
tceling tone and little mtellectualization reacted w el! to the disability 
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reacted* weH° to^the “*■ 
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nd abuse of the nursing and attending staff 

OTHER PSYCHOLOGICAL CONSIDERATIONS 

nanXT denCe ~ Notable dunn & the period of adjustment of these 
o-rnccb rfi 3 ” Jncrease m their feelings of dependence upon others The 
mt-ir a 1 ltatln £ na ttire of the injury establishes initially the neces- 
j , e P en enc y but soon this tends to persist beyond the limits of 
c i r C ‘\ n ^ cessit y and appears rather as a personality phenomenon in 
t oug i the patient does not deliberately recognize and con- 
^f Ct tbat muc h of his former world now has to be 
r\rr 126 f ° u £ b °thers be has inescapably come to lean upon others 
r™ than 5 1S dlsabllj ty requires The hospital is regarded by 
p as , e one de P enda bIe refuge where their needs are best under- 
stood and most completely satisfied It is not uncommon to find pa- 
even more disturbed than resentful when they overhear 

rhpvmT^r ar K° n ? dut 7 P ersonne I about being discharged They for 
r . ^ e a andoned and in fact even show disturbance as a result 

of changes ,n the personnel who attend them 

nrnv.m^f P C os P ,t{d satisfies this general insecurity and dependence, 
frermpnr^v c °r ^ me ls a Pactor probably of equal importance Recen mg 
comp- linJ V r ° m i ° Parnd y an d m the case of ambulatory patients 
weekends also offer the patient the emotional solace of 

Dsvchoinrnro? ^a ld ^ ntldcatlon However, this is not free from 
nent mrv and aZar f The patient’s reaction to obviously overmdul- 
„ene n ] ,c nnr ,, rC p 1r w bether it be from parent or from people in 
to the nirv nff p ^ 3nt ^ ne ^ were as though the patient reacted not 
strous P Z hon'l hjm bUt r f her t0 ^Pbcanons, namely, the d.s- 
reacts lust as unfa™ n f^ re bis predicament On the other hand, he 
he extremphr P ^ t0 ne ^ ect an d disregard Although it would 

behavior and airicPd f° P f CScnbe a formula for appropriate family 
emphasized CS ° r tbe P ara P^ e S lc > general tact cannot be over- 

rcuMled^n^rhc 1 0ut f tandjn 8‘ s ‘ngle expression of their dependence is 

diem one finds rboT pa P ents COnsider the future In many of 

Jems of occuDanom^d Cte absence of anv attempt to sob e the prob- 
occupational adjustment and the development of economic 
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sccuntv Of course, for some of these men this need will be ruled out 
medically But for mint others, the necessity will arise and, despite 
this fact, they hate implicitly come to accept themselves as charges 
\\ hose maintenance w ill be accomplished by hospitalization, compen- 
sation and a solicitous fannh Others w ho arc equally dependent even 
if somewhat more aggressive or outgoing about it refer to some myth- 
ical business partner the) will dc\ elop, through whom financial success 
will be achieved As one might expect, the amount of individual vari- 
ation extends also to those w'ho plan their adjustment to the future 
along more realistic lines In general, however, the patient’s dependence 
upon others finds another facet of expression in the unrealistic char- 
acter of his thoughts about the future 
The way m which the patient leans upon others not only for his 
present adjustment but m his rudimentan considerations of the future 
as well suggests a type of adjustment frequentlv recognized as regres- 
sion Certain other of his reactions also fit the pattern of regression 
Frustration —Although frustrating experiences of the patients may 
vat) from the most trivial slight to the absolute general blocking of 
goals, probably the greatest number of experiences of this type occurs 
m connection with daih ward activities Typical of these are having 
to wait one’s turn for something or other, being refused something 
they want, finding part of a meal not as warm as they would like it, 
not getting the attention the} want from a nurse, et cetera. Although 
reactions to these frustrations \ ary a type of behavior more character- 
istic of less maturity than thev normally possess is easily recognized as 
occumug with great frequency Emotional lability was present more 
frequently than not The fine shadings of emotional control were re- 
placed by immature emotional responses Coincidental with the increase 
m their feelings of dependence there appears to be a proneness to be- 
come aggressive in a fashion compatible with the regression that occurs 
There are outbursts of rage, temper tantrums, excessive irritability and 
impotent anger brought on by the frustration of aims Evidences of 
indifference on the part of ward attendants are exaggerated bj the pa- 
tients and bring on bitterness depression and temper displays. One 
patient in a fit of rage threw his unnak another became negatmsoc 
and refused to eat, stdl another patient who was refused a hypodermic 
sulked and would not get out of bed for his exercises Attendants will 
frequent!} recognize the patients as spoiled, also referring to their 
petulance and imtabikt} The patient in manv wai s also expresses Ius 
gnpes no differently from soldiers throughout the Army, } et despite 
this verbal aggression he feels himself ever so much more dependent 
on the Army than the health} soldiers. 

Another common source of frustration is the great difficulty the 
patient soon experiences in connection with learning how to use braces 
and crutches He frequentlv loses interest when his progress slows 
down and develops a protective apathy in his childish rejection of the 
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Patients who were part of a stable, closely-knit family constellation 
reacted well to the disability especially if the patients played a minor 
dependent role m the family Patients whose pretraumatic personalities 
were characterized by intense personal effort and ambition experienced 
greater difficulty m adjustment They become depressed easily bv 
slowness in progress and readily give way to anger and irritability 
Patients m whom psychopathic traits were dommant reacted poorh 
to the disability They were inclined to be demanding, least under- 
standing of the needs of others and subject to periods of frustration 
Their behavior was characterized by episodes of tantrums, profanitt 
and abuse of the nursing and attending staff 


OTHER PSYCHOLOGICAL CONSIDERATIONS 

Dependence —Notable during the period of adjustment of these 
patients is an increase m their feelings of dependence upon others The 
grossly debilitating nature of the injury establishes initially the neces- 
sity for dependency but soon this tends to persist beyond the limits of 
medical necessity and appears rather as a personality phenomenon in 
itself Although the patient does not deliberately recognize and con- 
sciously accept the fact that much of his former world now has to be 
mediated through others he has inescapably come to lean upon others 
even more than his disability requires The hospital is regarded bv 
many as the one dependable refuge where their needs are best under- 
stood and most completely satisfied It is not uncommon to find pa- 
tients even more disturbed than resentful when they overhear 
conversations among duty personnel about being discharged They fear 
they might be abandoned and in fact even show disturbance as a resu t 
of changes in the personnel who attend them 

Although the hospital satisfies this general insecurity and dependence, 
proximity to home is a factor probably of equal importance Receiving 
frequent visits from their family and in the case of ambulatory patients 
going home for weekends also offer the patient the emotional solace o 
easy transference and identification However, this is not free from 
psychological hazards The patient’s reaction to obviously overindu 
gent pity and regard whether it be from parent or from people in 
general is not a pleasant one It were as though the patient reacted not 
to the pity offered him but rather to its implications, namely, the : dis 
astrous and hopeless nature of his predicament On the other hand, 
reacts just as unfavorably to neglect and disregard Although it won ^ 
be extremelv difficult to prescribe a formula for appropriate farm ' 
behavior and attitudes for the paraplegic, general tact cannot be ov er 
emphasized 

Perhaps the most outstanding single expression of their dependence is 
revealed in the wav these patients consider the future In manv o 
them one finds the complete absence of anv attempt to solve the pro 
lems of occupational adjustment and the development of economic 
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security Of course, for some of these men this need w ill be ruled out 
medically But for mint others, the necessity will arise and, despite 
this fact, they hate implicitly come to accept themselves as charges 
whose maintenance wall be accompbshed b\ hospitalization, compen- 
sation and a solicitous famiK Others who arc equally dependent even 
if somev hat more aggressive or outgoing about it refer to some myth- 
ical business partner they will develop, through whom financial success 
wall be achieved As one might expect, the amount of individual vari- 
ation extends also to those who plan their adjustment to the future 
along more realistic lines In general, how ever the patient’s dependence 
upon others finds another facet of expression m the unrealistic char- 
acter of his thoughts about the future. 

The wav in which the patient leans upon others not only for his 
present adjustment but in his rudimentary considerations of the future 
as well suggests a type of adjustment frequently recognized as regres 
sion Certain other of his reactions also fit the pattern of regression 

Frustration —Although frustrating experiences of the patients may 
vary from the most trivial sbght to the absolute general blocking of 
goals, probably the greatest number of experiences of this ty pe occurs 
in connection with daily ward activities Typical of these are having 
to wait one’s turn for something or other, being refused something 
they want, finding part of a meal not as warm as they would like it, 
not getting the attention thev want from a nurse, ct cetera Although 


reactions to these frustrations vary a type of behavior more character- 
istic of less maturity than the> normally possess is easily recognized as 
occurring with great frequency Emotional lability was present more 
frequently than not The fine shadings of emotional control were re- 
placed by immature emotional responses Coincidental with the increase 
in their feelings of dependence there appears to be a proneness to be- 
aggressive in a fashion compatible with the regression that occurs 
There are outbursts of rage, temper tantrums, excessive irritability and 
UT1 P^ ent anger brought on by the frustration of aims Evidences of 
indifference on the part of w'ard attendants are exaggerated by the pa- 
tients and bring on bitterness, depression and temper displays One 
m 8 ra ® e t ^ ureAV his unnal another became negadvistic 

an .. rT j USP ^ t0 stth another patient who was refused a hypodermic 
•su c and would not get out of bed for his exercises Attendants will 
requently recognize the patients as spoiled, also referring to their 
petu ance and irritability The patient in many ways also expresses his 
gripes no differently from soldiers throughout the Army vet despite 
^ P 3 a Sgression he feels himself ever so much more dependent 
A hC u J than the healthy soldiers 
not cr common source of frustration is the great difficulty the 
nnd^rln 5 !*!! 1 cx P? ne J lces m connection with learning how to use braces 
down ,ni j 3 , 0 ’ rc 4 ucnt ly loses interest when his progress slows 
evelops a protective ajiathv in his childish rejection of the 
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major goal It is a real problem to mamtain a high degree of motivation 
among these men Patients who begin study courses also frequently 
lose interest and in general may be said to show an inability to con- 
centrate and hold their attention to any one thing for long 
Autistic Thinking —It is probably safe to say that all of these patients 
believe that some day they will enjoy a complete recovery of their lost 
functions They all cherish this undying hope and it is nurtured in 
several ways 


In contrast to the amputee who is confronted with the visual fact 
of loss of an extremity, the paraplegic sees his legs and knows only 
that they do not move Sensory changes are interpreted wishfully The 
appearance of pain, previously regarded as unpleasant, is now wel- 
comed as a sign of returning function It is so very difficult for med- 
ical officers to make an accurate prognosis that, so far as the patient 
is concerned, the future remains always pregnant with the possibilities 
of improvement The future, in short, is not definitely outlined, it 
remains structureless, and thus provides the patient with a ferule 
ground for the projection of his wishes Patients even occasionally 
speak of resuming civilian occupations which are entirely incom- 
mensurate with the amount of disability One man has plans of being 
a barber, another a repair man on telephone switchboards, while a 
third wants to follow a musical career in a night club band 

This fantasy of future structural integrity is nurtured not only by 
the inability to provide the patient with a dependable prognosis, but 
paradoxically enough, also by prognoses at either extreme of the 
optumsm-pessimism scale The overoptimistic medical officer, who 
places a premium on the patient’s present comfort rather than future 
adjustment to the incapacities he will suffer, obviously encourages t c 
self-deceptive process already begun by the patient himself On t e 
other hand, a hard-bitten medical officer who, right from the start, 
declares flatly to the patient that he will never walk again, frequently 
has an equally encouraging effect on the patient’s rationabzaO° n j 
about the future Should such a prognosis be wrong and some sma 
gain in motor power be achieved, the patient at once develops t e 
belief that if the doctor were wrong in his first evaluation of nis 
condition, he must be all wrong and that complete recovery is n0 " 
possible It appears that the presence even of only one such a case is 
enough to infect a whole ward and for a period false hope prevai 
The extent to which patients cling to these unrealistic attitudes 
about their capacities m the future reveals itself also as patients begin 
to ambulate again They'- resist the use of the swing-through g nlt 
because “they' never walked that way before ” Similarly' when they 
are given demonstrations or shown movies illustrating the technic o 
brace and crutch walking, they are impressed not so much by t e 
fact that ambulation has been attained, but rather by the awkwardness 
of the gait. This distastefulness of the reality situation is expressed bi 
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resentment among the patients when confronted by someone who has 
been walking in this fashion for ) ears 
The patient's dependence upon nmc rather than effort for his mi- 
pro\ ement is still another expression of his autistic thinking He tends 
to believe that time itself will result m the recovery of lost functions 
‘If I knew I were not going to get better, I would work harder on 
my exercises” is the typical attitude. The lazy confidence these men 
place in their hopes and expectations, m many cases, militates against 
the energetic, highly motivated adjustment necessary to realize— even, 
in part— these desires. By no means do these men i\ llkngly accept their 
allotment of exercise and mat work. 

Plans for the future, already mentioned in connection with feelings 
of dependence, also suffer autistic distortion 

DISCUSSION 

The life history of paraplegia is not static but should consist of 
slow uphill progress. In comparison with other chrome diseases in 
which there is either a plateau, a gradual decline or a senes of peaks 
and valleys coincidental with remissions and exacerbations the para- 
plegic patient can look forward to considerable physical recovery 
A second factor worthy of discussion is that for the most part the 
present group of paraplegics in Army hospitals is homogeneous in 
the sense that the disabilities were all incurred at relatively the same 
time and that within limits plans for rehabilitation can be based upon 
the premise that progress will take place in groups of persons rather 
than in isolated individuals 

In general it might be said that the first six-month period after 
injury is taken up in preserving life and restoring homeostasis This is 
the stage when infections are combated decubitus ulcers form and 
heal, urinary control is begun and the ego begins to accept the fact 
of invalidism During the second six months the problem of ambula- 
tion is attacked and the first faint sparks of motivation are struck. 
Measures to relieve pain are instituted Self-care is attained During 
the third six months medical and surgical procedures become of lesser 
importance and rehabilitation assumes greater importance Certainly 
not all patients follow this temporal pattern but -within limits all go 
through these stages 

It therefore becomes feasible and even imperatn e to anticipate the 
needs of the majority of patients at any one time and to plan effec- 
nvely well in advance of the need 

In very few instances will these patients be able to compete in an 
open labor market. The aims of reconditioning therefore, must neces- 
sarily go beyond the restoration of the maximal physical and emo- 
tional fitness. The task is not finished until a suitable occupational 
placement has been made and the patient has been trained and fol- 
lowed for a sufficient period to insure success in that placement. The 
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cooperation of industry must be sought and there is no reason to 
believe that this cooperation will be wanting It is not beyond the 
realm of possibility for an industry conveniently situated to the pa- 
tient to provide a position commensurate with his vocational apti- 
tudes, mental ability, interest and physical status The final six months 
of the patient’s hospitalization can then be used to train him for this 
position The goal thus provided will focus his attention on what he 
has retained rather than what he has lost No other single factor will 
combat the apathy, dependence and autistic thinking of the patient 
No other single factor will provide the motivation so necessary 

Of general significance also is the type of personnel selected for 
paraplegic wards The positive and negative effects of nurses and 
attendants upon patients are too well known to be repeated here The 
effect the patient may have upon the attendant, however, is not so 
well recognized It is a distinct emotional shock to meet with and 
care for paraplegic patients This is usually experienced as a kind o 
depression One hears expressions such as, “I feel as if I’m carrying 
around a heavy weight ” One person described anorexia for severa 
days after assignment to a paraplegic ward Others admit easy irri- 
tability or a complementary attitude of excessive sympathy i 
shock wears off as the understanding of the condition is integrate 
into the psyche and as rapport is established with the patients 1 e 
inadvisability of frequent changes of personnel is, therefore, apparent. 

The obligation of the physician to the patient goes beyond specia 
lzed medical care Although the most skilled neurosurgery, genito^ 
urinary surgery, plastic surgery, medical and nutritional managemcn 
are obviously essential there is a danger that the sum of these parts is 
taken to be the whole It is not sufficient to provide the most com^ 
petent specialists An understanding physician to maintain liaison 1 
still necessary The patient must be treated as a whole He nec s 
someone with whom he can talk over his problems and on occasion 
he requires the assistance of a trained psychiatrist 


SUMMARY 

1 An exploratory study of the psychology of a group of W9 

paraplegic patients has been made . , 

2 Although no psychiatric syndromes m the usual sense or * 

term v ere found, the presence of feelings of dependence, depression 
and autistic thinking has been recognized . f 

3 The reaction to the disability as a function of general persona it) 
structure has been described 

4 Recommendations have been made for rehabilitation measures 
going bevond specific medical and surgical treatment 
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SYMPOSIUM ON RHEUMATIC DISEASES 


FOREWORD 

Aimmrns and rheumatic fever continue to be major problems in the 
field of internal medicine and this statement is applicable to the eti 
ology as well as the treatment of these conditions In recent years the 
prevalence of rheumatic fever in the Armed Forces of World War El 
has lent special significance to this disease The epidemics which have 
occurred in various training camps have afforded unusual opportunity 
for the study of various phases of rheumatic fever such as the role of 
the Streptococcus hemolyticus prophylactic value of the sulfonamides, 
and the efficacy of intravenous salicylate therapy 

Rheumatoid arthritis has played a less important part in mili tary 
life, but a goodly number of cases have come under observation at 
special hospitals for rheumatic disease such as the Army and Navy 
General Hospital at Hot Springs National Park, Arkansas In civilian 
life arthritis continues to plague the practitioner because of the dis 
appointing results obtained with treatment It is true that the intro- 
duction of gold salts has brightened the picture considerably so far as 
rheumatoid arthritis is concerned It is also true that sulfonamides and 
penicillin have simplified the treatment of gonorrheal arthritis For 
osteoarthritis however we must still depend chiefly on rest physio 
therapy and salicylates 

A good deal of interest centers now on the clinical variants of rheu 
mntoid arthritis such as arthritis psoriahca Marie-Strampel] disease 
and Reiters syndrome and there is more and more feeling that there 
exists some fundamental relationship between rheumatoid arthritis 
and such similar conditions as periarteritis nodosa lupus erythemato 
sus dermntomyositis and scleroderma The interesting experimental in 
\estigntions of Rich and his co-workers may eventually lead to a better 
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understanding of the pathogenesis of ail these mystenpus condi 
tions 

As Sponsor for this issue of the Medical Climes, I wish to attend mj 
sincere thanks to the contributors who, in spite of many other pressing 
duties, have so kmdiy consented to write the articles which constitute 
this New York Number 

Russell L Cecil 
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treatment of acute attacks sulfonamides proved of no value, indeed 
sulfonamides may aggravate the acute attacks 65 75 

However, in contrast to their ineffectiveness m the treatment of 
acute attacks, sulfonamides appear to be definitely effective in the 
prevention of acute (recurring) attacks, a matter of very great ira 
portance Most stimulating and encouraging have been the reports on 
the prophylactic use of sulfonamides in the treatment of (1) indi 
vidua! patients previously affected with acute rheumatic fever and of 
(2) large groups of persons, generally military personnel, susceptible 
to epidemics of streptococcal respiratory infections and their rheumatic 
sequelae (mass prophylaxis against rheumatic fever) 

As a result of such studies, made during the last nine years, it now 
behooves every physician who sees a case of acute rheumatic fever 
to ask himself these questions “When this acute attack is over, should 
I institute sulfonamide prophylaxis and continue it indefinitely? Would 
I be likely to harm the patient if I did institute it, or would I he harm 
mg him more if I didn’t?” Similar questions are in order with reference 
to the rheumatic child or adult whose rheumatic fever is m a stage 
of apparent quiescence Even though such patients are apparently 
“getting along all right,” should the physician continue to let fate 
take care of matters or would sulfonamide prophylaxis provide a de 
mtely superior and reasonably harmless form of protection against t e 
(otherwise) almost inevitable recurrences? 

For answers to these questions let us review the record 
1 Sulfonamides for the Prevention of Rheumatic Attac s, 
Prophylactic Treatment for Individual Rheumatic Patients.— e 
studies of Thomas and France, 78 begun in September, 1936, an o 
Cobum and Moore, 15 begun about the same month, were report 
simultaneously m January, 1939 To rheumatic patients whose disease 
was not “active” at the tame, sulfanilamide was given m small doses dai ) 
throughout the fall and winter months when hemolytic streptococca 
infections of the respiratory tract most commonly occur The su a 
mlamide appeared to exert a powerful prophylactic effect There, 
similar studies were conducted m several other American clinics 
the accompanying table we have summarized all the reports of 
form of treatment so far pubhshed The effects of sulfonamide pro* 
phylaxis have been observed for more than rune hundred patien 
seasons,” 0 at rune separate institutions and m several different sections 
of the nation The results among the patients “protected” by sufam 
amide were compared with the outcome among an almost equal num 
her of patients to whom no sulfonamides were given The comparison 
is striking 

° A "patient-season" here refers to the treatment of one patient over one 
and winter season Hence "tv o patient-seasons ’ v ould refer to the treatment el 
of two patients during one fall and winter season, or of one patient over two 
and winter seasons 



Patients Treated Untreated Controls 
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Among the rheumatic patients protected by sulfonamides over 1,037 

serous only twenty-lwo acute rheumatic exacerbation craned ,» 
seasons only tw > patients died from rleu 

other words among the rheuma P nces almost twice a, 

there were six times as many ac received sulfonamide 

many deaths (to date) as among those who received 

P Letus now analyze the details of the pT ^%lu onam {des in Relation 
Optimal Time to Begin Administration f f accentuate the 
to Latest Attack -Because sulfonamid^ somet imes ^ ^ 

symptoms of an acute attack, most & eT all signs of 

mg sulfonamide prophylaxis until o disappeared Other phya 

activity of the latest rheumatic attack had disappear^ ^ tQ 

cians, caring for patients hospitalized ^ n J the pa bent left tlie 
start the prophylactic doses of sutfonaimde b^o “ P ^ 
hospital, even though the disease was sbU of hemo 
patient might be better protected against possible 
lytic streptococci in his home environmen date pra cbcally ah 

Time of Year for Sulfonamide Pjojto £ d J*ter months 
of the patients were treated only during f that it is a 

But Dodge, 04 Kuttner 04 end Thomas” ' expressed *e 

better plan to admnurfer su!£onaimde ttagb^^ s *J^ whlc h n># 

only to minimize the likelihood of drug . e complete, 

3t from interrupted dosage, but chieHy to provide m 

vear round protection __ . A i „ been used m m°s' 

Choice of Drug -To date ^Ta government coaler 

cases sulfathiazole or sulfadiazine in a few At a g dered pr ef 

e'nee ’attended by medical ^eoiabsts ’ arded as potenrf 

erable to sulfanilamide, and sulfamerazine was reg ted slowly b 
the sulfonamide of choice Since sidfameraz n blood lied 

the ladneys, it should be possible to maintain an 
bv mvmg one small daily dose 04 , ld Q about 05 to 

Dosaee —In general the daily dose was, for , adults, 1 t0 " 

1 gm of the sulfonamide (generally suhamfamide , f were given 
cm To mamtain an even saturation of the * f ac h at e# 

^ for I 

ample, 7 a m and 7 v m , . , lpve i 0 f sulfonamide 

Blood Level -Occasional determinations of ^ le ^ onaD1 ides 
m the serum or qualitative tests of the unn Mos t worhers 

made to show whether pabents were taking the > *“8 ^ 

attempted to mamtam a level of 1 to 3 mg per 100 c follow-up 

Follow-up Examinations —Careful mstruebon, g° 
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paS^SSirfZrtf rat T ! Ied Cert T “ vesb Sators to fear that some 
p nents, treated with small amoimts of sulfonamides over lone Denods 

might beeome “sensitive" to these drugs and later be labTeto Ze 

w a Tnl° r ° ti 7 T thera P eu V c Proses However, no such sensitization 
was observed It was also suggested that sulfonamide prophylaxis 

E ro uce penartentis nodosa but no such reaction has been 
noted Finally, there was some concern that virulent drug-fast strains 
ot hemolytic streptococci might result from prolonged sulfonamide 
prophylaxis • no such eventuality has been reported Should such 
s ^ns evelop, penicillin would probably be effective against them 
omment —Tins new and promising method for controlling rheu 
mahc exacerbations appears to represent a really important medical 
a vance Its limited use to prevent recurrences among rheumatic sol 
diers has been approved, 82 the drug of choice being 05 to 10 gm of 
sulfadiazine daily while the patient was under sufficient observation 
ew exceptions can be taken to the conclusions which thus far have 
been drawn from the studies outlined in previous paragraphs How 
ever, Wilson and Lubschez have stated their belief that many of the 
reported statistics are misleading They have criticized especially the 
manner in which controls were chosen for some of the studies Accord 
mg to them, the likelihood that a major exacerbation will occur de 
pends not so much on such factors as the number of previous attacks, 
e seventy of the disease and the particular year in which a given 
shidy was made as it does on the age of the patient and the length 
or time since the last attack, factors which, although more important, 
were not adequately considered in choosmg controls for study Having 
determined the rates of recurring attacks in their own cases, Wilson 
and Lubschez used these rates as “standards” and compared them 
with the rates m a number of the published studies on sulfonamide 
prophylaxis In four of five reports thus examined, they found the 
observed number of recurrences among the sulfonamide-treated pa- 
tients not significantly lower than the expected number Consequently 
t ley expressed the belief that conclusions on the efficacy of cbemo 
prophylaxis should not be drawn from these studies and that sum- 
mations such as given m the table do not present a correct picture of the 
results 

In view of this controversy and to obtain the opinion of a medical 
statistician of wide experience we submitted to Dr Joseph Berkson 
the data and opinions of Wilson and Lubschez and those of several 
proponents of sulfonamide prophylaxis Berkson concluded that the 
value of sulfonamide prophylaxis had not been disproved by Wilson 
and Lubschez Berkson objected to the fact that Wilson and Lubschez 
used as standards their own recurrence rates without checking them 
against those of other senes to determine whether their “standards” 
were universally applicable Berkson stated his belief that until such 
a companson has been made there is no assurance that the rates cal- 
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culated by Wilson and Lubschez can be applied to other series More 
o\er in each of the studies criticized by Wilson and Lubschez there 
was an ad hoc control group of untreated patients which was compared 
with the treated group This method is generally recognized as ex 
penmentally more reliable than comparison with a "standard” obtained 
from a senes observed at a different time and under different condi 
hons Statistical adjustment for the difference of age in the groups 
compared showed, if anything, a greater average difference of rates, 
favorable to the treated patients, than reported by the original authors 
Our Conclusions on Sulfonamide Prophylaxis for Rheumatic 
Patients —Although the exact value of sulfonamide prophylaxis for 
rheumatic fever appears still to be a matter for some debate for the 
present the arguments in favor of this procedure appear to be much 
stronger than those so far advanced against it 
The patient and his family may be put to some expense and trouble 
in the conduct of this treatment and there is a slight risk of toxicity 
from sulfonamides But these disadvantages appear to be quite justi 
fied in the expectation of reducing materially the chances for acute 
exacerbations for prolonged invalidism or even for an early death from 
rheumatic carditis or from subacute bacterial endocarditis which 
eventualities so often occur when rheumatic fever is allowed to pursue 
its usual course 

On the basis of present knowledge we approve the use of sulfona 
nude prophylaxis for most rheumatic patients But before any physi 
cian embarks on such a program or outlines his own scheme of treat 
ment he should review the sixteen original references cited herein 
especially should he read the diversified opinions and plans outlined 
in the report of the Washington Conference of October, 1943 01 
When sulfamerazine and other improved sulfonamides become 
widely available the chances of significant toxicity already small 
should be materially reduced Then men more than now will the 
risks from the disease, treated otherwise, be obviously greater than 
those inherent m chemoprophylaxis Approaching the ideal agent 
would, of course be a potent oral preparation of penicillin 
2 Mm Prophylaxis with Sulfonamide* —During the past three 
years sulfonnmides were administered to great numbers of persons in 
the armed services as a prophylactic measure against respiratory in 
Fections An appreciation of the size of these experiences is obtained 
from reports such as those of Watson and his co-workers n who treated 
"several thousand” persons of Hodges who treated 10 000 persons 
of Holbrook who studied the course of 40 000 persons of Coburn, 1 ' 1 
who studied 30 000 persons, and of Lee who reported studies on 25 000 
persons 


Effectiveness of Mass Prophylaxis -The results of this work ore only 
now being analyzed but preliminary reports indicate that the plan 
worked remarkably well 1 ,2 - m »- 1M A „ who made theje 
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agreed that the incidences of hemolytic streptococcal respirator}' in 
fecbons, of scarlet fever, of meningococcal infections and of gonorrhea 
were greatly reduced With regard to rheumatic fever, Carter, Co- 
bum 14 and Holbrook reported reductions paralleling those in the mci 
dence of respiratory infections caused by the hemolytic streptococcus 
Carter reported that at a certain post “the rate of admission for scarlet 
fever varied from 63 5 to 171 6 per 1,000, during the observation penod 
before the use of sulfadiazine Following the institution of prophylaxis 
the rate fell to zero within two weeks ” The incidence of tonsillitis 
fell from 426 per 1,000 to 46 per 1,000 and the incidence of rheumatic 
fever was “reduced from 87 per 1,000 to zero within four weeks” after 
the program was begun 

Toxic Reactions Encountered during Mass Prophylaxis -The inci 
dence of toxic reactions encountered during these large studies was 
low Typical comments on these toxic reactions were those of Watson 
and co-workers, 02 who stated that reactions were “few and mild, and 
of Hodges, who observed “no serious reactions to the drug ” Holbrook 
stated that among 40,000 persons so treated only 0 12 per cent had 
any type of reaction and only thirteen persons (0 03 per cent) lost 
time from duty because of reactions, none of the reactions proved fatal 
Cobum 14 observed mild reactions (evanescent rashes) in only 05 
per cent, “dangerous constitutional disturbances” (exfoliative derma 
htis or granulocytopenia) occurred about once m every 10,000 persons 
receiving prophylaxis (incidence 0 01 per cent) Lee’s rates of toxicity 
were very similar to those of Cobum some reaction in 0 5 per cent, 
serious reactions in 0 036 per cent, no fatalities 

Conclusions Regarding Mass Prophylaxis for Respiratory Diseases 
and Rheumatic Attacks — Since sulfonamide prophylaxis apparently has 
proved effective m controlling the incidence of hemolytic streptococci 
infections in large groups of persons who live in close contact, it shou 
be expected to reduce also the incidence of rheumatic fever The Sur- 
geon General of the Umted States Army recently recommended the 
use of sulfonamide prophylaxis at the discretion of unit commanders 
when the incidence of hemolytic streptococcal infections among troops 
became high 83, S4 . 

These reports should engage the early attention of institutions 
"physicians in attendance at schools, colleges and camps 


VACCINE PROPHYLAXIS OF RHEUMATIC ATTACKS 

During the past twenty years, attempts have been made to reduce 
the incidence of rheumatic attacks by vaccination against strepto 
cocci 20 00 Results were not convincing and the procedure did no 
achieve widespread use Since 1933, Wasson and Brown 37-00 have been 
restudymg the worth of vaccination At first they used a crude hemo- 
Ivtic streptococcus toxin, more recently thev attempted immunization 
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by a tannic acid precipitated toxin from the same streptococci. Their 
latest report concerned forty two patients immunized thus during 
1941 none had rheumatic relapses, whereas, m a control senes of 
thirty three patients, eleven suffered from attacks and three died 
Among thirty-eight patients treated during 1942 only one suffered 
from a possible rheumabc recrudescence, while six rheumatic attacks 
occurred among forty rune untreated control patients 
These results are impressive and are about ns good as those which 
have been claimed for sulfonamide prophylaxis But until this work 
receives independent confirmation, no final opinion of its value can be 
formed. 

USE OF A SALICYLATE TO PREVENT RECURRING ATTACKS 

For many years physicians have attempted to lessen the number of 
rheumatic recurrences by the use of a salicylate given between attacks 
Some physicians 01 03 gave small doses daily for several months others 0 
gave a salicylate one week of each month. But little evidence has been 
obtained to indicate that salicylates thus given, prevent rheumatic 
relapses A different program of salicylate prophylaxis was recom 
mended m 1938 by Schlesinger, who gave acetylsalicyhc acid to rheu 
mabc children as soon as an infection of the upper part of the respira 
tory tract developed and continued its administration until three 
or four weeks after the infection had subsided. He expressed the belief 
that the number of relapses and the mortality rate were definitely 
reduced. Among twenty seven patients given acetylsalicylic acid thus 
twenty-one recovered and six died, the mortality rate was 22 per cent 
Among twenty four pabents not so treated thirteen recovered and 
eleven died the mortality rate was 40 per cent 
A somewhat similar plan has been advocated recently by Cobum 
and Moore 10 Four to six grams of sodium salicylate were administered 
daily depending on the size of the patient Administration of the drug 
was started as soon as acute pharyngitis appeared If throat cultures 
revealed hemolytic streptococci, salicylates were continued for four 
weeks otherwise, administration of the drug was stopped. Of forty- 
seven rheumatic patients having hemolytic streptococcal pharyngitis 
so treated, only one (2 per cent) developed rheumatic fever Among 
139 untreated controls fifty seven (41 per cent) developed rheumatic 
fever The number of patients treated m this manner is small. The 
work must be extended before it can be properly evaluated With this 
plan, salicylates are given at a time when sulfonamides are powerless 
to prevent recurrences that is between the onset of the acute hemo- 
lytic streptococcal infection and the usual time for the appearance of 
the rheumatic attack.’- If therefore the claims of Schlesinger and of 
woburri and Moore can be confirmed this method may prove to be a 
needed supplement to sulfonamide prophylaxis 
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PREVENTION OF ATTACKS BY DIET 

Although rheumatic fever affects the underprivileged, the poorh 
led and the poverty stricken somewhat more often than those in better 
circumstances, repeated attempts have failed to prove that rheumatic 

ever is directly related to vitamin deficiency or to some other form 

0 malnutrition But after studying the dietary habits of rheumatic 
and nonrheumatic children, Cobum and Moore 18 recently concluded 
that some correlation exists between the incidence of rheumatic attacks 
and the daily mtake of protein The patients susceptible to rheumatic 
attacks usually omitted from their diet eggs, nch in so many essential 
factors To the daily diet of a group of susceptible rheumatic children 
Cobum and Moore added two eggs boiled five minutes and two frozen 
e SS yolks Most of these rheumatic children had been under clinical 
observation for years whenever hemolytic streptococcal infections 
had developed, at least 50 per cent of those so affected developed 
rheumatic attacks But following the addition of the dietary supple 
ments, none of twenty-four children with quiescent rheumatism who 
contracted infections of the respiratory tract with hemolytic strepto- 
cocci developed acute rheumatic attacks Children who had “active 
rheumatism seemed unaffected by the addition of eggs to the diets 

This work must also be confirmed before the suggested plan can be 
properly evaluated 

PREVENTION OF RHEUMATIC ATTACKS BY CONTROLLING AIR BORNE 
TRANSMISSION OF HEMOLYTIC STREPTOCOCCI 

Studies conducted during the war years demonstrated that infectious 
organisms may be suspended in the air, caught in small droplets of 
moisture or attached to particles of dust, and are still capable of trans 
mittmg infections after being transported by air currents for con 
siderable distances 21 > 30 43 > 07 

Since hemolytic streptococci are among the organisms transmitted 
m tins manner, the subject of air-borne infections is of importance in 
considering measures to control rheumatic fever 

Experimental technics which have been developed to aid in die 
pieventron of air-borne transmission have included the following (1) 
segregation or quarantine of persons who have hemolytic streptococcal 
infections, (2) the use of physical barriers such as face masks, filters, 
cubicles and parbtions m rooms, (3) the application of oil to floors 
and bedding to reduce the volume of dust, (4) disinfection of air 
through use of germicidal vapors and (5) disinfection of a it by ultra- 
violet irradiation 

1 Segregation or Quarantine —Because persons who have hemo- 
lvtac streptococcal infections of the upper part of the respiratory tract 
can infect the air around them, such persons should be temporarily 
segregated or at least prevented from coming m contact with persons 



HECENT ADVANCES IN TREATMENT OF RHEUMATIC FEVER 499 


susceptible to rheumabo fever At present ft appears Impossible to 
segregate or quarantine all persons who have such respiratory infec 
tions But an attempt should be made to apply this knowledge for 
the benefit of persons susceptible to rheumatic fever m schools, hos 
pitals, convalescent homes and army posts To the extent that segrega 
tion is possible, persons suffering from hemolytic streptococcal infec- 
tions should be kept from infecting others especially those previously 
affected by rheumatic fever Segregation should certainly be applied 
within the family unit 

2. Physical Barriers against Air Borne Infections —A study of 
the use of physical barriers at a nursery 00 showed that masks, cubicles 
and positive-pressure ventilating systems are capable of reducing 
somewhat the spread of air bome infections However, these measures 
alone were not as successful as when combined with ultraviolet irradi 
ation 

We believe that physical banners should he used in hospitals and 
homes where persons susceptible to rheumatic fever are in close prox 
imity to persons having hemolytic streptococcal infections of the 
respiratory tract 

3 Oiling of Floors and Bedding —It has been shown that dust in 
bedclothes and on floors in the vicinity of persons suffering from hemo- 
lytic streptococcal infections may act as a reservoir for these organ 
isms t J1 If this dust is agitated and redispersed infection may spread 
to other persons in the room To lessen the infectivity of barracks and 
hospital wards Bobertson and lus co workers 08 07 M of the “Comrnis 
sion on Air Bome Infections" developed certain practical measures 
the oiling of floors and bedclothes and the use of sweeping with a moist 
broom. 

Floors were oiled by applying a single coat of paraffin oil care was 
taken to sweep with moistened or oiled brooms Blankets and bed 
clothes were oiled by using emulsions of water and oil as a final rinse 
in the process of laundering. 41 

4 Germicidal Aerosols.— Appreciation of the importance of air 

bome infections has revived Interest m germicidal mists and vapors 
This mode of sterilization first proposed by Lister, has been reinvest! 
gated during the past few years at army installations and in certain ci 
vilian hospitals 0 05 At present, propylene glycol and triethylene glycol 
appear to be the most satisfactory chemical agents for this pur 
pose io lo A simple apparatus has been devised which is capable of 
producing a nonirritant germicidal atmosphere in large rooms at a 
low cost When such an apparatus was used a significant lowering of 
the incidence of respiratory infections was observed In hospital find 
nursery wards * 

A similar apparatus for use in individual homes is in process of 
development Robertson has expressed the belief that with it children 
susceptible to rheumatic fever may be given added protection against 
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hemolytic streptococcal infections spread from other members of a 
household 

5 Ultraviolet Irradiation.— Ultraviolet lamps which provide con 
stant protection regardless of climatic factors are capable of reducing 
atmospheric contamination and, by aiding m the control of airborne 
hemolytic streptococcal infections, they may be capable of reducing 
the incidence of rheumatic fever in persons living in irradiated 
places 28, 24 


PROPHYLAXIS OF RHEUMATIC ATTACKS BY CLIMATE 

Physicians are often asked their opinion as to the advisability of a 
change of chmate for patients who have rheumatic fever To answer 
this question intelligently one must appraise available information 
concemmg the incidence of rheumatic fever in various parts of the 
country and the effect of transporting rheumatic patients to supposedly 

safer climates • . 

Most students of this subject have agreed that acute attacks o 
rheumatic fever are less frequently encountered in subtropical climates 
than in more temperate zones But this observation applies only to e 
acute, so-called exudative phase of the disease The incidence of e 
chrome proliferative stigmas of rheumatic fever has been found e 
same wherever the disease has been studied m this country Sites o 
especially high incidence of acute rheumatic fever are New Englan^, 
the states along the east central seaboard, the Great Lakes region, 
south central Canada 28 and the Rocky Mountain region, particular \ 
Colorado, where rheumatic fever was observed in epidemic orm 
among troops A low incidence of acute rheumatic fever is foun in 
southern California and the states bordering on the Gulf of Mexico 
One might suppose that some advantage might result were sus^ 
ceptible persons transported from areas of high incidence to areas o 
low incidence But the results of such transportation have been 
cult to evaluate 01 Observations to date have been on a small sea c 
The problem has not yet been studied thoroughly m 

There appears to be no merit in any particular “climate per se, ) 
a question of whether or not, or to what extent, hemolytic strep 
coccal infections are prevalent If a change of residence can be acco 
phshed without a destructive effect on home life or the family ec 
nomics, on careers or on schooling, perhaps it is advisable in selec 
cases m winch the whole family can readily be moved or m w ^ 
the affected person is of an age and temperament to accept 
transfer without feeling exiled, for, to be truly effective, die tranS .f 5 
should be essentially permanent A stay of mere weeks or mon ' 
confers no immunity, the transferee merely escapes the provoca 
infection as long as he remains m the preferred locality' 

It is to be hoped that chemoprophylaxis will endow rheumatic P er 
sons with the ability' to fight them battles successfully in their horn 
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over oral administration except for persons prevented by nausea and 
vomiting from taking the diug by mouth No differences were noted in 
the tame necessary for articular pains to disappear or for the sedi 
mentation lates to return to normal, in the incidence of polycyclic 
attacks or in the tendency of pie-existmg cardiac damage to 
progress 08 ' 04 One group of investigators 80 reported that patients 
treated intravenously became afebrile sooner than those treated by 
the oral route but m no other respect was the intravenous method of 
advantage 

The intravenous administration of large doses of salicylates is not 
without danger Several notable toxic reactions have been reported 
hyperventilation, tetany and carpopedal spasm from disturbances of 
acid-base balance, stupor, unconsciousness or maniacal deknurn 22 y " 
27 so, os, 04 -p w0 deaths from disseminated hemorrhages have occurred 
that were ascribed to such treatment 2 but the hemorrhages may have 
been related to the disease and not to its treatment 

In our opinion, salicylates should be administered orally to patients 
who have rheumatic fever, except to those who cannot take the drug 
thus because of gastro-mtestmal intolerance In such cases, one may 
administer the drug intravenously or rectally To be fully effective 
salicylates generally have to be given m amounts large enough to 
induce the early symptom of toxicity, mild ringing of the ears Admin 
istration of such amounts should be continued until fever and articular 
inflammation have disappeared If fever or arthritis recurs following 
withdrawal of salicylates, the drug should be given again until its 
withdrawal is not followed by such recurrence . 

We do not believe that patients with rheumatic fever, given salicy 
ates orally, are being denied a superior, more scientific form of therapy 


THE HEMORRHAGIC EFFECT OF SALICYLATES 
Hemorrhagic visceral and cerebral lesions have been noted in cases 
of fatal salicylate poisoning 2 * 20 80 Occasionally patients with acu e 
rheumatic fever have exhibited hemorrhagic symptoms, such as P 117 
pura, while being treated with salicylates When it was discovere 
that dicumarol, the hemorrhagic principle of sweet clover, produ 
sahcydic acid as one of its end products within the bod)'/ 2 73 ]t waS 
suggested that salicylates per se may provoke hemorrhagic phenomena 
Studies conducted to test tins hypothesis may be summarized as to 
lows Sodium salicylate administered m amounts comparable to r 
doses used in the treatment of rheumatic fever does lower the pi" 0 
thiombm content of the blood, 20 08 00 71 > 72 but only slightly’ 0 Jj[ enC ^ 
the danger of hemorrhage from this effect is probably msignmcnn 
and the occasional hemorrhagic phenomena observed during no' 1 
rheumatic fever are probably symptoms of the disease rather truu 
the effects of sahcvlates The risk from hemorrhage daring ordinal 
salicvlate therapv need not be seriously considered unless a surgica 
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procedure is necessary during salicylate treatment Patients requiring 
surgical treatment can be protected from undue risk of hemorrhage 
by the a dmi nistration of vitamin K before and after the surgical 
operation 


TREATMENT OF ACUTE RHEUMATIC FEVER LVITH PENICILLIN 
Peni cillin is ineffective in the treatment of acute rheumatic 
fever 30 65 01 But penicillin may he very useful in the treatment of 
acute streptococcal complications (Sulfonamides should not be used 
under such circumstances as they may aggravate the rheumatic fever ) 
Twlss recently reported the successful treatment with penicillin of 
acute otitis media and mastoiditis in one case of rheumatic fever and 
of acute hemolytic streptococcal otitis media in another 

When a truly potent, relatively inexpensive oral preparation of 
penicillin 3 * becomes available for wide use, the chemoprophylaxis of 
rheumatic fever by such a preparation can be expected to do much to 
reduce the incidence of acute rheumatic exacerbations by controlling 
the provocative hemolytio streptococcal infections 


THE NEED FOR CONSERVATISSt IN EMPLOYING REST IN THE 
TREATMENT OF RHEUMATIC FEVER 

There is a growing appreciation of the fact that tho heart of the 
victim of rheumatic fever is damaged as time passes not particularly 
by ordinary physical activity but by the progressive inflammation of 
the rheumatic process itself the underlying inflammation being aggra 
vated from time to time chiefly by provocative infections In the past, 
patients who had rheumatic fever have too often been overly protected 
from physical activity too much rest has often produced mental and 
physical invalidism. 

To avoid this needless complicabon in rheumatic soldiers the War 
Department warned medical officers not to overdo in the matter of 
resting convalescent rheumabc soldiers but to encourage them to 
resume graduated physical activity as soon as possible when evidences 
of active disease have subsided. 

The War Departments memorandum 33 in this regard may be in 
structive to civilian physicians It reads thus 


Physical Activity after Recovery -The patient who has made a satisfactory 
recovery from rheumatic fever can be assured once he Is physically fit, that liml 
tatlon of phyitcal activity Is not helpful in protecting against additional attacks of 
subsequent hoart disease and therefore is not indicated. It Is Important that this 
he made clear because the concept Is so widely held that limitation of activity is 
essential In any condition which has any relation to cardiac tntury 

Limitation of activity Is so important in the causation of nhvHocl 
that such restrictions .should not be Proscribed especially for youngtab^duab ™ 
Iro the Indications therefor are unquestioned. Even in a Inwm r ! 

dlviduals with residual cardiac lesions of rheumatic 

erdse is beneficial rather than harmful. Whether or <XnC h^i SL 
results from rheumatic fever as a rule depends on whether atSw£? 
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CONCLUSIONS 

1 Sulfonamide prophylaxis appears to represent a notable advance 
lh the control of rheumatic fever and is recommended for persons 
who have had this disease 

2 Prophylaxis with streptococcal vaccine is of uncertain value and 
cannot be recommended at present 

3 Salicylates administered to susceptible persons at the onset of a 
hemolytic streptopoccal infection have reportedly reduced the inci 
dence of rheumatic attacks This procedure has not been sufficiently 
studied but appears worthy of further trial 

4 Dietary supplements of certain foods and vitamins may aid in 
maintaining general good health but are as yet of uncertain value in 
preventing initial or recurring attacks of rheumatic fever 

5 The control of air-borne hemolytic streptococcal infections b) 
measures such as segregation, mechanical barriers, oiling of floors and 
bedding, vaporization of bactericidal chemicals and the use of ultra 
violet irradiation may be employed as additional aids in the prevention 
of rheumatic fever in schools, hospitals, convalescent homes and army 
barracks Physicians associated with such institutions should famihanze 
themselves with the merits of these procedures 

6 The change of residence of the rheumatic patient to a geo- 
graphical zone where the incidence of hemolytic streptococcal in ec 
bons is low may be a worth-while procedure under exceptional cir 
cumstances 

7 The treatment of acute rheumatic fever by salicylates admans 

tered intravenously offers no significant advantages except for paben 
whose gastro-intestinal intolerance interferes with the oral or r ec a 
administration of the dnfg 1 , 

8 The hemorrhagic effect of salicylates appears to be or ] 

clinical importance . 

9 Penicillin is ineffective in the treatment of acute rheumatic e\e 

but is recommended for the treatment of streptococcal complies 0 
of this disease . 

10 The conservative employment of rest m the treatment of r ie 
mabc fever is recommended 
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THE HEART IN RHEUMATIC FEVER 


Harold J Stewart, M D , F A C P 0 

In a consideration of the effects of rheumatic fever on the heart, 
we have to take into account ( 1 ) the acute involvement of the heart, 
and (2) the chrome stage of rheumatic heart disease I shall attempt 
m this paper to give a kaleidoscopic view of the consequences of rheu 
matic infection of the heart 


ACUTE RHEUMATIC HEART DISEASE 

The causative agent of rheumatic infection may involve the m\o- 
cardium, the endocardium or the pericardium in any combinations 
or all of these may be involved The usual picture is for the subject 
to have an acute tonsillitis and two weeks or so later there is migratory 
polyarteritis, rise in temperature, and the clinical picture recognized 
as acute rheumatic fever 

In a patient who has acute rheumatic fever, how do we recognize 
involvements of the various parts of the heart? The endocardial m 
volvement is a valvulitis and is recognized by appropriate murmurs 
Early a systohe murmur may appear at the apex or over the base 
indicating mitral insufficiency and aortic roughening respective y 
As time goes on, a diastolic murmur may appear at the base and a so 
at the apex Systohe murmurs may be related to fever or to anemia 
should it occur, and may disappear, but diastolic murmurs are usua ) 
more grave m their import, indicating the occurrence of aortic m 
sufficiency or mitral stenosis The progression of these lesions will 
discussed later The Aschoff body is the pathological evidence o 
myocardial involvement When the myocardial involvement is ex e 
sive, there may be gallop rhythm, smus irregularity disappears, 
heart may mcrease m size and heart failure may rapidly appear M 
cardial damage is detected objectively by the occurrence of T-wat ^ 
alterations m the electrocardiogram All varieties of irregulanties o 
cardiac rhythm may be encountered premature contractions ansm 
from the auricles, or aunculoventncular system or from the ventnc^ 
auricular fibrillation and flutter, paroxysmal tachycardia from 
auricles or aunculoventncular system or the ventncles And hn ) 
any grade of damage to the conducting system may occur in that 
P-R time may be prolonged slightly, there may be marked P rolon ° 
bon with occasional blocked P-waves or Wen ckebach’s phenon^ L- 
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may appear, or there may be 2 1, 3 2 etc. heart block and complete 
heart block During the observation of a patient with acute rheumatic 
fever the onset of halving of the heart rate should suggest 2 1 heart 
block clinically Occasionally there my be bundle branch block. The 
rapid onset of shortness of breath, increase in heart rate, dyspnea and 
cyanosis, filling up of the neck veins and gallop rhythm are evidence 
of acute'heart failure due to the damaged myocardium. There may be 
precordial distress in the absence of pericarditis The conduction 
changes have been related to the involvement of the conducting sys 
tem, presumably by the Aschoff lesions and more recently have been 
attributed to vagus effects 1 

The interpretation of T-wave changes requires care because marked 
alterations may occur dunng the acute stage of tonsillitis before and 
without the onset of rheumatic fever 


When pericardial involoement occurs, the patient usually becomes 
much more ilk There is precordial distress or pain, respirations become 
humed and shallow A to-and fro pericardial fncbon rub is heard 


synchronous with the heart beat It may he localized over a small area 
or widespread It may be confused with or mistaken for systolic and 
diastolic murmurs The rub may be transient or persistent It may 
disappear and be without further consequence or its disappearance 
may indicate the formation of pericardial effusion. If the fluid accu- 
mulates rapidly serious cardiac embarrassment occurs due to the tam 
ponade of the heart The respirations become more shallow the blood 
pressure falls, and the pulse becomes paradoxical m type The percus- 
sion outlines of the heart increase in size, the point of mmnmnl impulse 
disappears, the heart sounds become more distant, tachycardia m 
creases the neck veins become more distended, the circulation time 
becomes prolonged nnd the venous pressure elevated 3 The liver may 
become tender due to rapid stretching There may be compression of 
the lung posteriorly at the angle of the left scapula giving signs of 
consolidation In typical instances, the T-waves of the electrocardio- 
gram go through alterations characteristic of pericardial involvement. 
Early, there is elevation of the R-T segments in all leads followed by 
coving of the T-waves which may persist for many months The fluid 
may be absorbed or the compression of the heart may become so 
hazardous os to require pericardial tap to reliere the tamponade In 
tho course of acute rheumatic carditis, it is important to separate the 
picture of cardiac dilatation and failure from the almost similar pic- 
ture of pericarditis with effusion, because different therapy is indi 
cflted in each Pericarditis with effusion may be completely absorbed 
without residua or there may be tags of adhesions or the pericardial 
cavity may be obliterated and dense adhesions bind the heart to the 
anterior chest wall— In short, adhesive pericarditis may take place 
men this occurs it does not gwe the picture of Picks disease or so- 
called chronic constrictive pericarditis 1 * 
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Heart failure in acute rheumatic fever is usually due to the mjo- 
cardial involvement and not to the valvular involvement, with this 
exception If the patient has had rheumatic fever before and has val 
vular disease or deformity already, the onset of another episode of 
acute rheumatic fever may precipitate heart failure in a heart which is 
able to maintain compensation until the strain of the infection is added 
Wliat are the Essentials of Treatment for These Various Com 


plications in the Acute Stage of Rheumatic Fever?— Expenence 
has shown that neither penicillin 0 6 nor sulfa drugs 7 are of benefit 
in the treatment of acute rheumatic fever after its onset They do not 
prevent the cardiac complications nor are they helpful in the treat 
ment of them when they arise 

Salicylates have been used m the treatment of acute rheumatic fever 
in the past with the general notion that they rapidly alleviated the 
joint manifestations, lowered the temperature but that the other mam 
festations of rheumatic infection ran their course and for the most part 
the duration of the infection was not shortened by their use Hie effect 
of salicylates on joints and temperature has been so constant and 
dramatic that they have been used diagnostically in less clear-cut 
instances of joint involvement m which the diagnostic rubnc was not 
clear It was the opinion that the drugs had no effect on the prevention 


or cure of the cardiac complications 8 - 0 10 

Recently, Cobum 11 has advocated the use of massive doses or sa 
icylates, on the average of 10 gm per day, with the notion of main 
tenance of a blood level of 35 mg per per 100 cc or higher It appears 
that the use of salicylates intravenously has no advantages therapeu 
tically over the oral administration 12 The results of the use of massn ^ 
doses are not conclusive Some report shortening of the course 
and restoration of the sedimentation rate to normal, 18 others tna 
course of the rheumatic infection is not shortened, 14 that^the 5 
mentation rate does not promptly return to normal levels, 12, 
pericarditis has appeared when adequate blood levels of salicy & aS 
were being maintained by intravenous use of the drug, 1 " as we 
the development of persistent valvular lesions ( quoted by Wng / 
Boas and Ellenberg 10 thought that massive doses of the drug 
about prompt rehef frorfi pericarditis with effusion, but bad no 


on the endocarditis or myocarditis r ,j 

The use of massive doses of salicylates has led to instances o 
icylate intoxication and death 17 18 No doubt there are many ms an ^ 
which have not been reported In addition to the more or less 
symptoms which were formerly used to warn about its use, na 
tinnitus, nausea and vomiting, with the larger amounts there is >T 
ventilation and alkalosis and sometimes nephritis or bver damage^ 
suiting m lowered prothrombin The use of sodium bicarbonate '' 
each dose of salicylate wall frequently prevent the alkalosis ( ' 
from Coombs) but wall lower the salicylate level of the blood 
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Moderate or larger doses of sodium salicylates induce hypopro- 
thrombinemia which may regress as treatment progresses 17 20 S1 ** 
Largo doses of vitamin K appear to prevent the development of the 
prothrombin deficiency and hasten restoration to normal levels when 
it has occurred. 1 '' 

As the matter stands for the moment it is not clearly demonstrated 
that massive doses of salicylates cure rheumatio infection or prevent 
the complications If large doses are used care should be exercised 
to detect early salicylism, Adequate doses of the drug should be used 
to bring down the fever and alleviate the joint symptoms, out of this 
has been demonstrated that blood levels should be estimated when 
the drug is given 23 The pendulum having swung far over to massive 
doses will probably swing back somewhere in between smaller amounts 
which were used formerly and the large amounts recently advocated 
Heart Failure -The occurrence of heart failure is treated as in other 
instances of heart failure (1) The patient is in bed propped up as 
comfort dictates (2) The daily fluid intake is reduced to 1200 to 1500 
cc. (3) A 2 to 3 gm. salt diet is given, (4) The oxygen tent or mask 
may be very useful (5) The patient is digitalized 1 8 gm. of digitalis 
leaf such as that distributed by the New York Heart Association may 
be given by mouth m twenty four hours if the patient has not had 
digitalis beforehand » This may be given as follows 0 8 gm. at once 
followed in four hours by 05 gm. more, in four hours by 0 3 am. more 
and four hours later still by 0.2 gm The successive doses are hot given 
jf nausea or vomiting ; occurs or the heart rate falls below 70 per minute 
If thme is urgency, digitaline nativelie may be given m dosage of IS. 

0T t0 5tert togMlzation Doses near 1 8 

t0 2 ° n P pE ? r 10 toe ^ge of the amount required for ade 
quate digftaHzahcm Experience has shown that digitalis may be given 

ductionTfrl- T 6 lWaUc feVCT «« » *0 present ofW 
duction defects. In ray experience, children require apprarimatelv 

fluid, if fluidls accutmila S ti D g°rapidh1nd b ^ 0D ° f P en . cardml 
extreme, a pericardia] tap mn\ have to ho the heart is 

done slowly in order not to alkm the heart btJt . , S , ho f d J* 5 
presence of pericarditis with effusion It is ° "T ancl rapidly In the 
Digitalis makes the heart smalie^ 21 ” nn A T* to "se di 5 ,taJ,<; 
to further decrease in size a heart which 

it cannot relax to admit blood into lb chambm C ° mpreSSed “ *“* 
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Mobilization after Rheumatic Infection —Patients should remain in 
bed until all evidences of rheumatic activity have disappeared The 
patient should be observed without salicylates before mobilization is 
started, to see whether there will be recurrence of symptoms or signs 
of infection Absence of tachycardia and of fever, return of sedimenta 
tion rate to normal, normal white blood cell count, stabilization of the 
electrocardiogram, absence of evidence of cardiac insufficiency, and 
the general well-being of the patient are used as guides The speed of 
mobilization depends on the duration of the stay m bed, the seventy 
of the disease and what complications had been encountered In gen 
eral, fairly strict rest should be enforced for at least one month after 
the last sign of activity has disappeared How much activity is finally 
achieved depends for the most part on the status of the heart 


CHRONOLOGICAL EVENTS 

The patient may have rheumatic involvement of the vanous parts 
of the heart and recover without any cardiac damage being left Com 
monly there is valvular damage and less rarely there is adhesne 
pericarditis The more frequent the recurrences, the more cardiac 
damage is to be expected 

Recurrence.— Young patients are more likely to have recurrence 
of rheumatic activity each year, but the longer a patient goes wthou 
recurrence activity, the better the chances are of escaping further 
rheumatic infection Recurrences are more common in adolescen 
Rheumatic fever occurs m girls twice as often as m boys 

Valve Damage.— From the onset of infection until the esta is 
ment of rheumatic heart disease requires months to years The chang 
that go on m a mitral valve leading to stenosis, for instance, requi 
months to years for then evolution and the establishment of c ca ^ 
mitral stenosis It is recalled that m only about 50 per cent of the case 
of rheumatic heart disease is a history of rheumatic infection ob 
With recurrence there may or may not be increase in the increm 
of valvular damage or additional lesions may be added. Mitral mv ^ 
ment alone is the most common lesion, next mitral and aortic 
bined, much less frequently aortic alone and less frequently tn_ cu T 
involvement The statistical data relating to rheumatic fever and r ^ 
matic heart disease are recorded m the recent papers of Cohn 
Lmgg, 20 ' 80 which serve as excellent reference source ^ 

Rheumatic infection leads to valvular damage that may presen 
diagnosis of mitral insufficiency, of mitral stenosis and lnsuihcie ^ 
of aortic insufficiency, of aortic stenosis and insufficiency 
aortic stenosis alone), to mitral stenosis and insufficiency an( \ a ° 5 
insufficiency, or mitral insufficiency, mitral stenosis, aortic ste , 
and aortic insufficiency, and to these may then be added tncuT, 
stenosis and insufficiency Smith and Levine 31 and Cooke ana ** ^ 

have shown that the more frequently tricuspid stenosis is sough 
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on clinical examination the more frequently it will be found, and in 
a patient with mitral stenosis, mitral insufficiency, aortic stenosis and 
aortic insufficiency, there is a fair chance that tricuspid stenosis and 
tricuspid insufficiency are also present Smith and Levine 31 found 
that the average age at death is less in the presence of tncuspid 
stenosis, but the duration of failure was longer It is recalled that 
tncuspid insufficiency may occur during heart failure 
The natural history of the disease in the patients with each of these 
valve defects differs in the broad features A patient may have mitral 
stenosis for many years and maintain a small heart and remain with 


out symptoms A patient with mitral stenosis begins to have symptoms 
sooner than a patient with aortic insufficiency and will respond satis 
factorily to treatment and go on for years On the other hand, the 
patient with aortic insufficiency goes on for years with no limitation 
of his functional capacity I recall one patient with aortic insufficiency 
and a tremendously enlarged heart who was a Golden Gloves boxer 
However, when the patient with aortic insufficiency begins to have 
symptoms and failure, the downhill course is more rapid and progres 
sive Patients with tncuspid stenosis and insufficiency and mitral 
stenosis and mitral insufficiency may do better after the onset of 
failure than those patients without the tncuspid stenosis the stenosed 
tricuspid ring prevents the delivery to the heart of more blood than 
the stenosed mitral ring can conduct through its orifice « Such patients 
have a preponderance of ascites and hepatic enlargement 
Functional Capacity -Stewart and his associates have studied the 
functional capacity of patients exhibiting various valvular defects of 
rheumatic ehology These patients had never suffered from congestive 
heart failure The average cardiac index (cardiac output in liters 
per minute per square meter of body surface) was decreased. He 
artenovenous oxygen difference was increased. The strobe volume was 

n^ren™ e -^T 0 US / re T e aod circuIati01 ‘ tae were within the 
ormal range The order of magnitude of the functional defect m 

SSST”^ e0ing from fte mitTaI stenosis, mitral msuffl 

“ZZ Zm gr ° UP to 5tenosl * “it™ 1 '“snffl 

3 aOTtl< ) “ 

Levine 13 thought that hypertension sptvm! rt, 11 may 1 ® called that 
of patients exhibiting mUml stenLTZf sarae P ur P 0!c A 
compared with a group ffimng f fanure Was 
of compensation It was found that durtneTu" a l< ? ^ restonltion 
oxygen difference increased ft^S? the arteriovenous 
further the circulation time CwS “ decreased 
rose, and the worb of the heart was nn u d tb ° vmous pressure 
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size With the recovery from heart failure the functional capacity in 
creased but usually did not regain its prefailure level 33 34 

WHAT ARE THE HAZARDS TO WHICH A PATIENT WITH RHEUMATIC 
HEART DISEASE IS SUBJECT? 

1 The heart may not increase m size early but usually enlarges and 
maintains an adequate circulation until the patient puts it to too great 
a demand, or until recurrence of rheumatic infection or an attack of 
respiratory acute infection or bronchitis put an increased burden on 
the heart 

2 The rhythm may remain normal or change to auricular fibnlla 
tton This is common m patients with mitral stenosis and less common 
m those with pure aortic involvement Onset of auricular fibrillation 
may or may not precipitate heart failure De la Chapelle, Graef and 
Rottmo 86 and De Graff and Lingg 37 have shown that auricular fibril 
lation is not in itself of ill omen, but that it was a late complication, 
coming on toward the end of the natural course of the disease Two 
and one-half years was the average life span after the onset of 
auricular fibrillation, but many patients survive its onset for man), 
many years 

When normal rhythm is replaced by auricular fibrillation the ques 
bon of the use of qumidine arises m order to attempt to restore regu 
Iar sinus mechanism Restoration of normal rhythm should not be at 
tempted (a) if the heart is very large, (b) if fibrillation has been 
present for a long time, (c) if heart failure is present, and ( d ) usually 
if the patient has ever had heart failure Mural thrombi are likely to 
form under the above conditions and from them emboh may arise on 
assumption of coordinated contraction of die auricles If the patmn 
after due consideration is thought to be a suitable candidate for the 
use of qumidine the ventricular rate should be slowed first wi 
digitalis m the usual way Reversion to normal rhythm may occur 
during this period. This drug is then stopped and a test dose ot U 
gm qumidine is given 24 Four hours later 0 4 gm of the drug may be 
given, and may be repeated at four-hour intervals until a dosage o 
1 6 gm to a maximum of 2 gm is given a day If reversion does no 
occur after two or three days the drug is discontinued and the ventncu 
lar rate again slowed with digitalis Another attempt may be ma 
if there have been no toxic effects During the use of qumidine tn 
heart rhythm is observed for ventricular premature contractions an 
the QRS time in the electrocardiogram measured to detect an increas 
If restoration of normal rhythm takes place, 0 2 gm of quinioine m) 
be given twice a day for a week or ten days to prevent recurrence 
fibrillation The patient should be m bed during attempts at reverse 
In the treatment of paroxysmal auricular fibrillation after the ^ 
restoration to normal with qumidine patients may be instructed to ta*. 
qumidine at the onset of irregularity 
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3 Heart failure may occur in the presence of normal rhythm or of 
auricular fibrillation It may have been of gradually progressive onset 
with gradual Increase in dyspnea and limitation of activities until 
varying degree of failure occurred. On the other hand, failure may 
have been precipitated by the onset of auricular fibrillation or of 
auricular flutter or auricular paroxysmal tachycardia, or of an acute 
exhibition of more work than the patient was accustomed to do, or 
onset of hyperthyroidism, during pregnancy or the increased demands 
of labor, acute respiratory infection or acute bronchitis 


4. Patients with chronic heart disease may have premature contrac- 
tions or paroxysmal tachycardia from auricles, auriculoventncular 
node, and less commonly from ventricles, or auricular flutter Bouts 
of auricular premature contractions may precede the onset of auricular 
fibrillation or auricular paroxysmal tachycardia 

5 Patients with mitral stenosis and especially when auricular fibnj 
lation is present may have mural thrombi which give rise to emboli 
and infarction. Infarction of the lungs, brain, kidneys, spleen, and 
closure of the arteries of the legs and mesentery occur and give rise 
to appropriate signs and symptoms 
0 Patients with aortic stenosis are subject to fainting attacks, the 
cause of which is conjectural. M 

7 Rheumatic fever is the basis of the so-called “calcific aortic 
stoioris found in older individuals in a large percentage of the cases *• 

8 The most dreaded complication of rheumatic heart disease was 
fonnerly held to be subacute bacterial endocarditis, it occurred in 

timMt rJ™ of . tlle ca!e -’ 11 has been tho common experience 
that it occurred rarely after the onset of auricular fibrillation 87 It is 

°'\ the and * e aortic lesion. With the 

institution of penicfllin therapy recovery from this complication is 

cases'of* luetic ? ddeDCe ° f suba ! :ute bacterial endLrditis in 
cases of luetic heart disease is rare and in many of these there mav 
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of these patients are erroneously thought to have pulmonary tuber 
culosis and find their way to tuberculosis clinics rather than the cardiac 
clinics Ferguson, Kobilak and Deitnck 48 have recently tned to locate 
the source of bleeding in mitral stenosis 


TREATMENT OF PATIENTS WITH RHEUMATIC HEART DISEASE 


1 The treatment of acute episodes of failure and pericarditis ha; 
been described 

2 A patient who has recovered from an attack of rheumatic fevei 
without cardiac involvement may lead a normal life, with adequatf 
sleep, rest, care of teeth and colds and respiratory infections 

3 Care of patients with chrome rheumatic heart disease before th 
onset of failure In my experience these patients do best under limitec 
activities even though subjectively they have no symptoms I recom 
mend that they always stay below what they are able to do com 
fortably They should do everything slowly Briefly the advice is a 
follows Not to walk stairs when elevators are available, to go slowl] 


on hills, bathe m warm water, may swim in quiet water, but never ge. 
m a situation where they have to push themselves and cannot stop 
when they wish, care of cold and respiratory infections— remain at 
home m bed for a day or so, watch for recurrence of evidence o 
rheumatic activity ten days to two weeks after sore throat or col , 
regular vacations, select a job which is compatible with their func- 
tional capacity Their physicians should be consulted about the a 
visability of pregnancy The object is to tram the patient to try o 
prevent onset of failure , 

4 Treatment of patients during heart failure With the onset o 
failure I prefer to treat the patient m bed rather than ambulatoiy, 
first restoring compensation and then increasing Ins activities up 0 
what he is capable of The essentials are the same as used in treating 
the acute heart failure (a) Remain m bed, (b) fluid intake linn 
to 1200 cc per day, (c) 2 gm salt, high protein 0 diet, (d) digital® 
tion as described under acute heart failure In the presence of auncu 
lar fibrillation the ventricular rafe is an excellent guide to ad^ 118 e 
therapy (e) The use of qumidine has already been considered bu 
contraindicated m heart failure (/) Mercupurm or salyrgan-theop ) 
line 2 cc intravenously every third day may be required I do no 
think it wise to give the drug more frequently and the use °f 
dady injections is not satisfactory (g) Ammonium chloride, 1 
three times a day, may be used to enhance the effect of the mercurn 
diuretic (7i) Urea, 30 cc of a 50 per cent solution three times a oap 
may be an effective agent m maintaining the urrne output in betvree 
the mercurial injections (i) Theocalcm, 1 gm three tunes a day, ®a 
be useful (;) The use of oxygen may quicken the speed of recovC ^ ( 

° Casec maj be used to increase the protein intake in order to keep tk e 
witlnn the 2 gm limit 
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( k ) Less frequently are pleural or abdominal taps required to free 
the patient of accumulation in these cavities since the introduction 
of the mercurial diuretics ( 1 ) With disappearance of the signs and 
symptoms of heart failure, mobilization is begun, the patient first 
sitting up in increasing amounts, then walking, then given lavatory 
privileges and then bath privileges, adding on each new increment 
slowly until he has attained as much activity as can be tolerated. 
(m) Usually the patient is kept on limited fluids, low salt, digitalis 
and perhaps mercupunn and ammonium chloride after discharge from 
hospital. It is better to prevent recurrence of failure than to try to get 
nd of it when it is present After-care of the cardiac and keeping him 
free of failure are the most important features of therapy Ah too fre 
quently we see a patient recover from heart failure and then ah medi- 
cation is stopped because he has no longer signs of failure A patient 
who has had heart failure precipitated by an acute episode such as 
pregnancy or labor or acute respiratory infection may not need to 
continue on digitalis or the other diuretics afterward (n) In the 
management of a patients activities, it is much better to have the 

n Tr f °i 1116 day and feel woU while up, than 
to be up all day and fee fatigued at the end of the day or all the time 
while up if any special event is coming up, prepare for U ^ 
rest, such as staying in bed all day if going^ X eXnfaradwr 
thm tty to catch up after the overload has occurred & 

acute tonsillitis or acute respiratory infect’ ' w ^ en there is an 

for manifestation, of rLXceS tobe ^ alert 

two weeks later The acute infection te “ tkys to 

a patient with valvular disease who usuXnJhX failure 
If heart failure occurs it is treated ““VX compensation 
by tent or mask may lessen thTfawl fa admilustra Uon 

chitis aminophyllme 034 to 0 48 mn P 1 ? 0106 of an acut o bron 
The use of steam inhalations with tfarture nf ratravenousl y 

for twenty minutes may lXthe wX? ° f ever T {om hours 
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active lives, lcadm S 
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decision can be made whether it l 1 l sa ^Xl C °X 1Ie<1 Case5 before 0 

edema. ^ a P ,ace h> the treatment of cardiac 
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9 Digitalization of ambulatory patients Satisfactory digitalization 
of ambulatory patients can be accomplished by a modification of the 
rapid method with the same precision as digitalization of patients in 
bed, if it is known by experience with the preparation of digitalis being 
used what the digitalizing amount is if given in twenty-four hours, to- 
gether with the average maintenance amount The digitalizing amount 
plus the total maintenance amount for the number of days which is de 
cided upon for digitalization is spread over this period, the larger 
amounts are given early m the course and tapered off toward the end 
of the period (Stewart in Cecil 24 ) 

10 ■ Mechanism of action of digitalis Stewart and his associates have 
studied the effect of giving digitalis m patients suffering from rheu 
matic heart disease before onset of failure as well as during and after 
recovery from congestive heart failure 27,28 During heart failure the 
cardiac output per minute and per beat is decreased, the circulation 
time prolonged, the venous pressure elevated and the heart large. 
With the administration of digitalis the heart size becomes smaller, the 
cardiac output increases per beat and per minute, the circulation time 
decreases and the venous pressure falls The results are the same in 
patients with auricular fibrillation as m those with normal rhythm. 
The functional capacity on the average does not attain as high levels 
as before the occurrence of failure 88 From these and other studies it 
was thought that the determining effect of digitalis was on the size 
of the heart, namely a decrease in that the heart m failure wasbrougi 
to a more effective size so that the normal heart as well as the he. 
in failure obey Starling's Law of the heart relating to the length o 


muscle fiber 01 

11 Christian 52 advocated the use of digitalis m patients with h 
disease before the onset of heart failure Stewart and his assoa 
ates 27 ' 28 showed that even though digitalis decreased the size of 8 
heart in patients with rheumatic valvular diseases before the onse 
of heart failure, and decreased the volume output of blood per nuo u e > 
the work of the heart per beat was increased so that the work was 
more nearly appropriate for the size of the organ, these ^dataailor 
some objective basis for Christian’s clinical impression 52 Following 
on with the inferences from our papers, 27, 28 Erickson and Fanr 
showed that patients with clinically compensated but organically 
eased hearts showed improvement m mechanical efficiency wh 
digitalized, while subjects with normal hearts showed impairmen w 
cardiac function after digitalization The greatest improvement 
function occurred in those patients in whom the circulation time \ 
sixteen to twenty seconds They were of the opmion that diptans 
was definitely indicated for organically diseased and enlarged hearts 
which appear compensated, when the circulation tame is greater tn 
sixteen seconds A large group of patients will have to be observ 
over a long time before it can be decided whether the life histone 
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and span of such patients differ from those in whom digitalis is used 
only after the Onset of heart failure. 

12. At the time of tonsillectomy or tooth extractions sulfadiazine 
with sodium bicarbonate should be given the day before, the day of, 
and the day afterward in order, If possible, to forestall subacute bac- 
terial endocarditis Penicillin may be used for this purpose. With each 
respiratory infection the use of these two drugs should be considered 
but not used routinely 

PREGNANCY IN RHEUMATIC HEART DISEASE 
In recent years the cardiac patient has been more satisfactorily 
treated during pregnancy This has been the result (1) in some in 
stances of the obstetrician taking a greater interest in this group of 
patients and acquiring an insight into valvular heart disease and the 
efr<Kts of pregnancy, and (2) in other instances the result of the at- 
tachment of internists or cardiac minded physicians to prenatal clinics 
and these men are guiding the care of cardiac patients 
L U *01* the advisability of pregnancy, careful 

examination to identify the valve lesions together with the evidence 
°f S rd iflS SUffl ? t e ”. Cy ln lu5tot >' and °° examination, form the basis 
H Je , d ri? 0n r lf tbc patient is young, has had no attacks of rheu- 
maUc infection for some time, and has had no signs or symptoms of 
Mrdiac insufficiency, there is good reason to believe that Ac should 

nhjs^nrrrHr hWtSf '‘T a , CCf , dent A P a «ent with aortic stenosis 
p us aortic insufficiency and mitral stenosis and insufficiency should 

Hon ofdrfe^f Indies made in ft 

Ss StviaS srszrxsfsss; 

s±j 

described under the next two headmrr, 8 ^^ X'**. cflre Si ve " as 
lotion should not become pregnant ^ WlUl auHculnr ebli] 

obomlde^hv«m P ^to^ S l“ f eail - V 10 pre S nanc y ftc decision has 
« P^gmmcy and its termination Hie 


usuauy tnc wisest procedure Tf & S J ulc,i, P LUUC a portion is 
should be carcfull/oWcd and^m™ 1 ? to 6° «" 

advances It may be wise and neJ^L , frequently as pregnancy 

the last months of pregnancy Hnvw' U ?li °J ,Ut , c P atient t° bed for 
gnancy Having arrived at this stage the question 
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then to be decided is whether to wait for spontaneous labor or to 
resort to cesarean section 

3 If the patient is seen late m pregnancy, the patient is earned 
along as well as possible, in bed if necessary until term or until a 
viable baby can be obtained by cesarean section 

Effect of Pregnancy and Labor on the Circulation.— The 
changes in the circulation during pregnancy have been studied by 
Stander 64 and by Burwell and his associates 65 The changes start 
around the fifth month and reach their peak at eight and one half 
months There is an increase m blood volume, increase m cardiac 
output, mcrease m oxygen consumption, and decrease in the arterio- 
venous oxygen difference These are basic changes to which are add 
the increased demands of labor which the heart may not he ab e to 
meet. Sampson, Rose and Quinn 60 have estimated the work of obstetric 
labor and its significance in heart disease They concluded that e 
work of labor m both pnmiparous and nulliparous women is e 
equivalent of mild to moderately heavy physical labor the degree o 
which cannot be predicted Cesarean section does not carry ° 
danger of this unpredictable load of physical work, but presente ns 
of its own In making a decision about cesarean section it is ep 
mind that cardiac patients tolerate surgery well and that e er \ 
oxygen is the anesthetic which is best tolerated , 

The final effect of pregnancy on the cardiac patient lias no 
accurately determined by statistical means B7, 68 No doubt the a 
has been greatly lessened by the cooperation of internist an 0 
cian m the care of the cardiac patient Recent statistics 07 e „ 
Nadas 60 showed that the life expectancy was not shortened >' P ^ 
nancies We have all seen certain patients, however, who a' 
their functional capacity greatly and permanently lowere y P 
nancy The life span of female patients with rheumatic hea . R 
has a wide range and it is difficult to compare this with 
parallel group who have had pregnancies in such a way tna 
tisbcs are valid 


OTHER ASSOCIATED CONDITIONS 

Rheumatoid Arthritis and Mitral Stenosis —Dawson states tha^ 
100 consecutive cases of typical rheumatoid arthritis uneq , 
signs of mitral stenosis were present m 7 per cent 60 He has 0 s ^ 
obliteration of the pericardial cavity m the terminal stages o 
matoid arthritis m adults Only the slightest changes are seen 
trocardiograms I had occasion to examine a senes of electro ^ 
grams denved from patients with Stall’s disease and was l* na j vc 
detect any changes that could be attnbuted to myocardial in ^ 
ment 61 I have not, myself, observed mitral stenosis in rheum 
arthritis 
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Onset of Hyperthyroidism in Rheumatic Heart Disense.-When 
a patient with rheumatic heart disease has been adequately controlled 
and the heart rate increases or if the patient has auncular fibrillation 
and the ventricular rate increases and more digitalis is required to 
beep the ventricular rate slow the onset of Graves disease should be 
suspected, and the basal metabolic rate estimated. It is known that 
tho basal'metabobc rate increases in heart failure, 01 which may lead 
to confusion The circulation tune may be helpful in this situation 
in the presence of heart failure and auricular fibrillation the circula 
tion time should be prolonged but if it is short, or in the normal 
range, this is evidence of increased thyroid activity speeding up the 
circulation. 

TERMINAL EVENTS IN RHEUMATIC HEART DISEASE 

A patient may escape or survive the accidents, already described 
to which these patients are prone They may have had repeated at 
tacks of heart failure in the course of years requiring complete bed 
rest, with varying degrees of activity in between With each recur 
rence of failure the ease of restoration of compensation is less and, 
as time goes on, the diuretics become less effective This span has 
been increasing with the use of the mercurial diuretics and better care 
of cardiacs The heart lias been getting larger Ventricular premature 
contractions appear The heart muscle increases in irritability, the 
administration of adequate digitalis commensurate with that expected 
to control heart failure induces frequent ventricular premature con 
tractions up to coupling and then they become multiple and short 
runs of ventricular paroxysmal tachycardia appear At this stage the 
physician has to be content with giving the maximum amount of digi 
talis thnt can be taken as a maintenance dose with the least toxicity 


PREVENTION OF RECURRENCE OF RHEUilATIC INFECTION 

Tho prevention of rheumatic fever is laden with more than the 
usual difficulties because the etiological agent is not known The occur- 
rence of streptococcus sore throat followed in ten days to two weeks 
by acute rheumatic fever occurs too frequently to he a chance 
phenomenon Nothing however, can be done at the present time in 
the general population to prevent the occurrence of rheumatic fever 
except those measures directed at general hygiene, avofdance of over- 
crowding, adequate diet and the like Epidemics of rheumatic fever 
have been described 03 What con be done to prevent recurrences in 
an individual who has had rheumatic fever? 

!i so ' 1 “' T , a ‘ ion of one of the sulfa drugs has been 
k" 1 ”* ' nn( l found to reduce the number of expected 

recurrences Holbrook 31 in the Army Air Force by the use ofsulfa 
diazine was able to reduce the incidence of respiratory disease and 
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streptococcal infections and establish a parallel decrease in the mci 
dence of rheumatic fever Such a procedure is not applicable at the 
present time to the general population I do not think that adequate 
experience has been gamed to justify the use of sulfa diazin e in gen- 
eral practice for the prevention of recurrence of rheumatic infection. 
If anyone wishes to observe a series it may be done provided careful 
supervision is given to blood levels of the drug and blood counts, in 
order to detect any incipient toxic effects 72 78 > 74 > 75 

2 Cobum found that the use of daily rations of salicylates pre- 
vented recurrence of rheumatic fever 70 This finding, however, has 
not been convincing enough to put to general use 

3 Change of environment Cobum 77 moved a group of patients sub- 
ject to recurrent rheumatic fever from New York to the tropics It was 
found that while in residence in Puerto Rico they did not have recur 
rence of rheumatic fever, but that recurrence occurred when they 
returned to New York. This is a procedure which is applicable to a 
small group of patients and may be used to get them past the ado- 
lescent period when recurrence is more persistent. It is seldom sabs 
factory to send patients to Florida for this purpose because the con 
stant flow of the population back and forth often brings the respiratory 
infections to the southern location 

SOCIAL AND ECONOMIC LOSS FROM RHEUMATIC HEART DISEASE 

Rheumatic fever and its consequences are among the most devas 
tatmg of all disease in so far as the social and economic loss of the in 
dividual and society is concerned The maximum incidence of rheu 
matic fever is at 10 years of age From the beginning of infection 
to estabhshed heart disease is one to eight years, the average . 
four years, from the establishment of heart disease to onset of h 
failure is seven years, and from heart failure to death four years- 
This gives fifteen years as the average duration of rheumatic h 
disease ( Cohn 29, 80 ) DeGraff 87 arrives at approximately the same a 
m another way the average age of infection is 17 years, the averag 
age of the first symptoms of heart disease is 28 years (ie > 
years after infection), the average age of first appearance of f 
30 years (i e , two years after first symptoms), the average age of e9 
is 33 years (three years after first failure), making the span or 
rheumatic heart disease sixteen years What does this mean to the i 
dividual? Rheumatic fever begins around 10 years of age during 
school period The patient is handicapped by recurrence school y 
after school year, the progress of the disease is apparent during ^ 
adolescence and during his preparation for assuming economic care 
himself by learning a profession or trade, heart failure comes on * 
he is in the prime of his career and death occurs while he is at ''' 
would ordinarily be the most productive period, m short before soci. 
and economic benefits have been reaped 
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So much for the drab side of rheumatic heart disease relating to 
the average patient The life history of a patient who had rheumatic 
heart disease will be briefly recounted to show what can be accom 
plished with cooperation of the patient with the physician 


CHRONOLOGICAL HISTORY OF A RHEUMATIC FEVER PATIENT 
The following is the chronological story of the rheumatic history of a 
woman who was a singer New York Hospital History Number 46789 


Ace 
7 yean 

9 yean 
11 yean 
12-13 yean 
13 years 
22 yean 
24 years 
20 years 
29 years 
36 years 

42 years 

43 yean 6 mas 

43 yean 10 mos 

44 years 

44 yean 3 mos. 


45 yean 
40 years 2 rao*. 
47 year* 

47 yean 2 moj. 


Acute rheumatic fever (typical) 

Second attach of acute rheumatic fever 
Third attach of acute rheumatic fever 
Chorea for one year 

Fourth attach of acute rheumatic fever Heart disease discovered. 
FInt and only attach of acuta tonsillitis 
Slight edema at night 

Dyspnea orthopnea edema at end of pregnancy 
Fifth attach of acute rheumatic fever 
Tonsils removed, thought It good for her singing 
Slight fatigue She observed irregularity of heart. 

Dyspnea on playing golf Limited her activities herself Oppres 
rion In epigastrium and over p record! uxn. 

Increasing dyspnea, and fullness in abdomen. Regan taking 
digitalis and staying in bed one day each week. 

Admitted to St Luke. Hmplta], New Tori, for treatment to 
slow the ventricular rate. 

FInt .thick of heart failure. First admission to Hospital of 
fe. 25 * ■ monthj because of shortness of 

I ™ , taD 1 n * ""tad" fibrillation was present, 
iZ ^ OT j«P toptattion, ascites No edems. Improved 
nndirehar^d rn t^tali, which was continued exccp^Xn 
spcdhcaliy mentioned u being discontinued. 

ddOS ChUrCh on Sundays 

Cowup chotr singing. Feel, kid If .be gets up early Enlatged 

sSSSP*-- 
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47 years 5 mos 


48 years 

49 years 6 mos 

50 years 6 mos 

50 years 8 mos 

51 years 


51 years 0 mos 
51 years 8 mos 

51 years 10 mos 

52 years 4 mos 

52 years 6 mos 

54 years 


54 years 1 mo 


Third attack of heart failure Admitted to Hospital of Rocke- 
feller Institute for 3 months Edema and shortness of breath 
Gave up digitalis on own accord several weeks ago became 
she was discouraged but continued to limit fluids Marked 
dyspnea, cyanosis, orthopnea Pulmonary congestion, asates 
and edema Patient again digitalized and discharged on 
maintenance doses four times a day 

No signs of congestive heart failure Stays in bed part of each 
day 

No signs of congesbve heart failure Wishes to start singing 
agam To arrange life to stay m bed in morning 

No signs of congesbve heart failure except liver enlargement. 
Has remained well 


Occasional swelling of legs— transient 

Ascites increasing Ankles swelling Is not spending much time 
in bed Goes to bed at 3 or 4 am - gets up at 1 or m 
Goes downtown and wherever she wishes, taking a cab g 
dyspnea and cyanosis. Some asates Liver nearly to 
ilium Bed rest Digitalis Theocalon 

Edema and ascites returned following train tnp Remained 


bed 

Fourth attack of heart failure First New York Hospital 1 'k^' 
sion— 46 days Generalized slon eruption (derma ^ 
mentosa) from salyrgan Discharged on low _ sa > 
fluids, digitalis Asates was present, and slight pi S 

Feeling well. In bed till noon and has been out on 
casions -without dyspnea Lungs clear Auncu ar 
with slow rate continues 


Condibon good Remains in bed now and then for a 
Lungs clear Liver enlarged Abdomen a e 
edema 

Fifth attack of heart failure precipitated by a r 55 , l I ^ r Q )U gh 
bon Second New York Hospital admission— a [( er 
dyspnea, ascites, orthopnea, nausea and vorm ^ ^ 
catching a cold 6 days before Improved on xjg 
and digitalis 

Sixth attack of heart failure Third New York bed 

sion— 24 days Since discharge spends most o i jntra 
Slow increase m ascites for past 5 months R ece * irnin g, in 
venous aminophj lime with fair results Ascites re^ ^ n gbt 
creasing dyspnea, no edema Liver 12 cm be o' ^ ^ 
costal margin Received mercupunn and urea so u 
cent with clearing of failure 

Seventh attack of heart failure precipitated by acute jr® , at 
Fourth New York Hospital admission— 14 days ^ 
home, going out on only two occasions Continue ^ 
and cardiac regimen, taking urea solubon dart} 
increase in size of abdomen and swelling of tegs ^ma 
congestion and bronchitis on admission Asates 
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54 year* 4 men. 


55 yean 1 roo 


IHit on hvi iwt, oxygen for 24 houn Five Injections of «net 
copurln with improventeRt 

Elaltlh attack of heart failure Fifth New York Hospital admlJ- 
Jton-12 days Since discharge has had frequent head colds 
With tote throat Cold for 3 weeks, attended by Increasing 
dyspnva and orthopnea. Increasing excites Fever 101 0 * 
Distended neck veins rales in left lung Enlarged Hvei No 
-dema On died tails mercupurin with good response 


Ninth attack of heart failure Sixth New York Hospital admis- 
sion- 10 days Getting along well until 0 days before admis- 
sion when she became fatigued. Head cold with cough ankles 
swelling, dyspnea, orthopnea Cyanosis Improved in 2 days 
with oxygen Good diuresis with mercupurin and ammonium 
chloride. Continued slow fibrillation. 


55 years 4 mas Abdomen getting larger Liver enlarged. Requires mercupmin 
Injection* every 3 days to prevent recurrence of as cite*- Up 
and about most of the lime Short walks out of doors On 
low salt and fluid regimen. 

55 yean 0 mas Tenth attack of heart failure precipitated by acute bronchitis 
Seventh New York Hospital admission— 6 days Cough dys- 
pnea, orthopnea, and anile swelling developed after acute 
upper respiratory infection. Rales at lung bases. Minimal 
edema On cardiac regimen, oxygen digitalis and moTcupurtn 
improved. Diagnosis Acute bronchitis 

55 years 0 raos Capable of moderate degree of activity without stair climbing 
Can walk fair distance without difficulty Well during Spring 
and summer on mercupurin at 5 or 0 day intervals Salt free 
diet, and fluids limited to 1200 cc. Questionable early signs 
of tricuspid insufficiency flat noted. Liver reaches crest of 
ilium 


50 yean 


50 years 4 mos. 
50 years 5 mos. 


50 years 0 mos 


Eleventh attack of heart failure. Eighth New York Hospital 
admission — 0 day* Admitted because of poor response to 
mercupurin and progressive asdte* Dyspnea orthopnea, cy 
anosis Venoui pressure 170 mm saline Lung* clear Auricular 
fibrillation, ventricular rate 76 Ascites Tender liver with 
questionable pulsation. Slight ankle edema. In oxygen tent 
for four nights Good response to mercurials Tricuspid in- 
sufficiency 

Remaining in bed except for biweekly visits to her doctor 

Twelfth attack of heart failure Ninth New York Hospital ad 
mission— 13 days Ascites distention and constipation with 
progressive orthopnea and exertional dyspnea of 2 weeks 
duration Rales at lung bases Totally irregular rhythm. Dls 
tended veins over anterior chest. Bed rest, limited fluids and 
^t, 0J gm. digitalis dailj Oxygen Mercupurin 3 cc. every 
3rd daj Gradual improvement and discharged on 13th day 

Thirteenth attack of heart failure. Tenth New York Hospital ad 
mission— 57 days Since discharge fatigue dyspnea arid or- 
thopnea In spile of avoiding all activity except coming to the 
hospital twice week)) for mercupurin injections Increasing 
tactics and edema C van ox Is engorged veins Auricular fibril- 
lation (78/min ) Scattered rales at both bases Marked 
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cites Enlarged liver Three plus pitting edema of ankles On 
bed rest, oxygen, 1200 cc fluids and 2 gram salt diet Mercu- 
punn 3 cc every 3 days One paracentesis (9th day)-2650cc. 
removed Gradual improvement, signs of failure became less 

56 years 6 mos On digitalis 0 1 gm two or three times daily Mercupunn bi 
weehly Protem diet 100 gm. On bed rest with bathroom 
privileges Complete bed rest after 1st week when dyspnea 
and ascites recurred Nausea developed. High protem diet 
reduced Paracentesis at home 

56 years 10 mos Fourteenth attack of heart failure Eleventh New York Hospital 

admission— 5 months 5 days Rapid reaccumulation of fluid, 
dyspnea Physical findings Apical rate 86, pulse rate £0, 
blood pressure 125-115/55 mm Dyspnea, orthopnea, cyanosis. 
Engorgement of neck and chest veins Venous pressure 200 
mm s alin e Rales at base of left lung Heart enlarged ail 
diameters Auricular fibrillation present. Ascites Tender hver 
6 to 7 fingerbreadths below the costal margin Pitting edma 
of sacrum, thighs and legs Course Put on 3 gm salt diet 
and fluids to 1200 cc Oxygen Mercupunn (later dncon- 
turned because of pruritus ) Ammophylhne ( discontinued be- 
cause of reaction) Course progressively downhill wi 
increasing anasarca Nausea and vomiting developed and per 
sisted Response to mercupunn less and less Pulmonaiy 
edema developed 

57 years 3 mos Expired after 5 months 5 days hospitalization 

CLINICAL DIAGNOSIS 

Rheumatic Heart Disease, Inactive 
Mitral Stenosis 
Mitral Insufficiency 
Functional Tncuspid Insufficiency 
Chrome Auncular Fibrillation 
Cardiac Enlargement 

Chronic Passive Congestion of Liver and Kidneys 

Pulmonary Edema 

Ascites 

Edema of Cardiovascular On gin 
Permission for autopsy was given 

ANATOMICAL DIAGNOSIS (Autopsy Fin din gs) 

Primary 

Chronic endocarditis of mitral valve with stenosis and insufficiency 
Fibrous thickening of leaflets of aortic valve 

Hypertrophy and dilatation of left auricle, hypertrophy of right ventricle 
Thrombus in left auncular appendage 
Fibrous obliteration of pericardium 

Dilatation of pulmonary artery with artenosclerosis (moderate) 

Chronic passive congestion of lungs, hver, spleen and intestines 
Cirrhosis of the hver 
Hydro thorax, nght, 300 cc 
Ascites, 2600 cc 

Dilatation and sclerosis of mfenor vena cava and renal \ ein 
Edema of extremities 
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Hen led infarcts of kidney 
Focal vascular scan of kidneys 
Acceuory 

Calcified tuberculous nodules of lungs and tracheobronchial lymph nodes. 
Fibrous pleural adhesions over both longs. 

Carcinoma of the pancreas 
Flbromyoruata uteri. 

Hemorrhagic cyst of right ovary 

Arteriosclerosis of coronary arteries and aorta (moderate) 

Chronic cholecystitis and cholelithiasis. 

Accessory spleen. 

Melanosis call 

Organized bronchopneumonia (microscopic) 

Healed duodenal ulcer 


, A f„ thlS . e history is viewed as a whole we see a woman who started 
having rheumatic fever at 7 years of age, was known to have rheu 
mahc heart disease since 13 years of age, who had one pregnancy 
who earned her living until the last few years of her life and S) 
‘ V ‘A t? he over 57 years of age She is known to have had auricular 
for . * e . hut thirteen years of her life. She managed well 

SitbfL’tsfi'; 5? is S 3S! 

quency of attacks of failure requiring comnlet^K The “ fre 

there was an accelerated uncover “ p,ete bcd rest Increased, and 
capacity of the heart decreased. Muy “A 1 ’ 0 funcUonaI 

dpitated by acute respiratory ™ e ateT ‘drucdes 'were pre 

sulfa drugs and penicillin had been intro*! bronchitis If the 

have been used for S SS KdUl^^ ^ 
many times that hopo was constnnU bi id recovered from failure so 
she would recover from the final atZcT ' ^ ertei “ ed by the patient that 
remained active for the port of the ^ 16 ° f Ilcr handicap she 

in reading, hteratuxe and m4ic Al' V “ U ? W “ “entallyAlert 
carrying out her program ThlS w°Pfated wholeheartedly in 
UT15 on her own out of the hospital She"?* 1 when she 

rate without any morbid interesTand AL AAA A C ° UDt her hearl 
a manner which could not be g6<J her dl S ltfl ]is dosage in 

and displayed courage which She “Joy® 5 a rich life 

hr taking «>re of other padenU ^P to me 
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May G Wilson, M D f 

It is an accepted fact that certain individuals are more susceptible 
than others to the acquisition of many diseases In recent years it has 
become clear that the character of the host is one important factor in 
resistance and susceptibility The biological pattern of development 
of an individual is determined both by his hereditary constitution and 
his environment during his life experience 

That hereditary factors are implicated m the familial concentration 
of rheumatic fever has long been suspected Recent genetic and epi 
demiological studies 1 2 have demonstrated that susceptibility to rheu 
matic fever depends primarily upon the genetic constitution of the 
individual and Ins chronological age It was found that the distnbu 
tion of cases in rheumatic families follows the general laws of reces 
sive mendehan inheritance 

It is to be emphasized that a disease may not be considered heredi 
tary on the basis of a high familial incidence alone, nonhereditar) 
factors must be excluded and the hypothesis must be substantiated by 
adequate genetic analysis Statements about heredity in any condition 
refer to exphcit cellular and functional attributes and properties whose 
precursors have a concrete and real existence in the genes Although 
heredity may underlie abnormal physiological, chemical or honnon 
responses m the genetically susceptible host, a variety of exogenous 
factors may be necessary for the expression of the condition in the 
susceptible host, without which the condition will fail to be express 
altogether 

GENETIC RISK 

The susceptible child cannot be identified at the present time Hov 
ever, biostatistical methods of analysis are available which permit th 
prediction of the genetic-age risk for any child in a family to develop 
an initial or subsequent attack of rheumatic fever 2 

In the accompanying tabulation the genetic distribution for a reces 
sive trait is illustrated for sl\ hypothetical families of different genm 
types having four children each In family A, where both parents 
rheumatic, the four siblings are genetically susceptible There are ie' 
families of this genotype in the general population, but whenever tK> 
are observed it may be assumed that all children wi ll be geneb cah 

From the New York Hospital and the Department of Pediatrics, Cornell Uni- 
versity Medical College, New York City , 

These studies were assisted by a grant from the Commonwealth Fj in _ j 
f Associate Professor of Clinical Pediatrics, Cornell Umversih Medical u 
lege, Associate Attending Pediatrician, New York Hospital 
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susceptible In family B, where one parent is rheumatic, and the other 
parent is nonrheumatic but a carrier, if there are four children, two 
will be genetically susceptible and two will be earners That is, each 
child has a 50 per cent chance to be either genetically susceptible or 
a carrier In family C, where one parent is rheumatic and the other 
parent is nonrheumatic, there will be no genetically susceptible off 
spring, but every child will be a carrier This type of family is not 
represented in a group of families selected on the basis of clinic 
attendance In f amil y D, where both parents are earners, there will 
be one genetically susceptible child, two earners, and one negatne 
child That is, each child has a 25 per cent chance to be a genetic sus- 
ceptible, a 50 per cent chance to be a earner, and a 25 per cent chanw 
to be negative This is probably the most common genotype obsened, 
when a rheumatic child having nonrheumatic parents is brought to a 
clinic It is apparent that the absence of a rheumatic history in c 
parents does not exclude a positive family history completely, ecause 
of the high earner rate In family E, where one parent is a earner 
and the other parent is negative, there will be no geneti y 
ceptible children, but two children will be carriers and two wi 
negative Families of this genotype are not represented m groups 
lected on the basis of clinic attendance In family F, w iere 
parents are negative, all children are negative, and there is P" 
sibihty for genetic susceptibility to rheumatic fever or a carrier 

the offspring c j l0lC 

The genetic analysis of a senes of rheumatic famines i ‘ . £ 

population in New York City revealed that the number o g ^ 
sbscep tables estimated was found to be m close agreemen '' ^ 

final number of cases observed It therefore may be pos a ^ 
distributed m the population are individuals who are : SUSC ^t JC pre 
insusceptible to the development of rheumatic fever This gen^ 
disposition is a constant factor which is present from but i 0 ^ 
Whether the disease will actually develop in such an mcnvi ** ^ 

be dependent upon other factors At the present time i 
concluded that every genetically susceptible child wm n ^ 
develop rheumatic fever It is probable that genetic analyses 0 
parable senes of rheumatic families would also show close agr^ ^ 
between the number of genebc susceptibles predicted an oU< 

ber of cases observed Whether genetic studies of families m ^ 

geographical localities or different economic groups w0U ^ ust ft 
comparable must await the result of such investigations van 

emphasized, however, that although the frequency of cases < / 
the distribution of genebc suscepbbles should not 

AGE RISK FOR ONSET 

The Age Expression of Rheumatic Fever.— The age evp ress ^ ^ 
rheumabc fever is probably one of the most important factors 
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evolution of the disease. It has long been observed that rheumatic 
fever usually develops during childhood, from the age of 4 yeflK to 
puberty, with an average age of onset at about 6 years ^As Paul has 
aptly stated, "The infant must grow up to be rheumatic. There is an 
age factor in rheumatic fever which must be taken into account as 
well as the genetic background. For example, an infant, both of whose 
parents are rheumatic and who therefore has almost a 100 per cent 
chance to be rheumatic on a genetic basis, would not be expected to 
show symptoms of the disease until he had reached the age of at least 
4 years 

The age risk In rheumatic fever may be expressed by the incidence 
of oase onsets at various ages Such incidence rates represent the 
average chance a genetically susceptible child has for developing rheu 
made fever at any particular age Since the peak age at onset occurs 
at about 6 years in children, it is apparent that die age risk for a 
2 year old child or a 12 year old child is less than that for his 0 year 
old sibling. 4 

In a series of families, values for the genetic risk and the age risk 
were applied In combination, making it possible to predict the annual 
incidence of onsets of primary and secondary cases during the life ex 
perience of these families That is, the intrafamdial pattern of spread 
of rheumatic fever was completely described by the use of age and 
genetic factors. 

These observations are of epidemiological significance. They dem 
onstrate that whatever factors are responsible for the onset of rheu- 
matic fever among susceptibles they were uniformly operative and 
effective during tho entire life experience of these families Further- 
more, they demonstrate that rheumatic fever does not exhibit the usual 
characteristics of a communicable disease. It is unlikely that com- 
parable observations could be obtained in any known infectious dis- 
ease On the other hand, similar findings might be demonstrated in a 
senes of diabetic families 


It is not within the scope of this presentation to attempt to define 
the nature of the inherent defect or to interpret the age expression 
of tho disease. At the present time it may he concluded that heredity 
Is primarily responsible for the familial incidence of rheumatic fever 
and that the age risk determines the tune of occurrence of cases in 
the family 


Risk of Recurrent Attacks.— The clinical course of rheumatic 
fever is characterized by frequent recurrence of manifestations of the 
disease and a varying number of intercurrent years of apparent free- 
dom from symptoms Since current etiological concepts and conse- 
quent prevcntii e therapy are based in large measure on a comparison 
of the number of recurrences among experimental and control groups 
of rheumatic patients, it is important to define the average risk of a 
recurrence of rheumatic fever b 
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Age Risk.— The expected risk of an overt recurrence of, rheumatic 
fever (arthritis, chorea, active carditis) was determined in a large 
senes of patients representing 5600 person years of life expenence 
It was found that the average over-all nsk of a major recurrence was 
25 per cent for patients between the ages of 4 and 13 years, 9 per cent 
for those between 14 and 16 years and about 4 per cent for those 17 
to 25 years of age It is obvious that the nsk of recurrence vanes 
significantly with the age of the patient 

Of particular importance was the observation that the nsk of recur- 
rence during the year immediately following a major episode was 
twice as great as that following at least one year of freedom, and 
three tunes as great as that following at least two years of freedom 
from symptoms 

Contrary to expectation, there were neither “good years” nor “bad 
years” for rheumatic fever, that is, the rate of recurrence was not 
found to vary m twelve consecutive calendar years It was also ob- 
served that the nsk of recurrence did not appear to be affected by 
the number or seventy of previous attacks 
Preventive Therapy.— The expected nsk of a major manifest re- 
currence of rheumatic fever is useful in evaluating the results of 
prophylactic therapy Awareness of the importance of rheumatic fever 
has stimulated renewed efforts for its prevention Current etiological 
concepts form the basis for prophylactic therapy In the present state 
of our knowledge of rheumatic fever, this approach is valid. If 
prophylactic therapy proves successful, m addition to the prevention 
of the disease, evidence for a basic etiological concept would be ob- 
tained 

The recently reported favorable results of sulfonamide prophylaxis 
have been widely accepted Thomas, summating current published 
studies, observed that of 815 patient seasons over a period of seven 
years the incidence of recurrence in the treated groups was 1 per cent 
compared with 10 to 35 per cent in the untreated control groups If 
these results are valid, the conclusion that all rheumatic children 
should receive prophylactic therapy “day in and day out” would be 
justified 6i T 

However, critical analysis of published studies revealed that the in- 
dividual studies did not meet the basic requirements for adequate 
biostatishcal analysis Selective and inadvertent bias characterized 
most studies Rarely were alternate experimental and control patients 
selected Frequently patients were shifted back and forth between ex- 
perimental and control groups Such patients were usually those who 
were uncooperative and refused treatment 

In many studies, the experimental and control groups were not com- 
parable because of differences in age constitution or variations in the 
length of tune elapsing since the previous attack In the majority of 
studies the groups were too small, and final conclusions were usually 
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based on summated observations This practice is only acceptable pro- 
vided that each study which is included represents a random selection 
of patients In addition, diagnostic criteria and observation must be 
uniform environmental conditions and age constitution comparable 
The published studies which have been Eliminated in rheumatic fever 
do not appear to meet these requirements It is obvious that final 
judgment as to the validity of the etiological concept and consequent 
preventive therapy which are based on these studies must be deferred 

CONCLUSION 

The biostatistical methods of analysis which have been apphed to 
rheumatic fever have provided fundamental data on the nature of the 
nsh for developing the disease, for onsets as well as recurrences They 
indicate that the most important factor in the pathogenesis of rheu 
made fever is susceptibility of the host Future studies may reveal the 
nature of the factors responsible for the development of rheumatic 
fever among genetic susceptibles of a susceptible age. 
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THE INCIDENCE OF ABNORMAL ORONASAL LYMPHOID 
TISSUE IN RHEUMATIC FEVER PATIENTS 


Lt Colonel Percy J Ross 

% 

Medical Corps, Army of the United States 

The initial attack of rheumatic fever and, to a lesser extent, most 
recurrences of rheumatic disease are preceded by an acute infection 
of the upper respiratory tract The infection preceding the initial attack 
is either a severe pharyngitis, tonsillitis, nasopharyngitis, or a severe 
cold The oronasal lymphoid tissue provides the initial point of entry 
for infection 

In order to determine the incidence of abnormal oronasal lymphoid 
tissue in rheumatic fever patients, a study was conducted in two large 
AAF hospitals in the southern states Two hundred and fourteen sol- 
diers who had clinically active rheumatic fever or were convalescent 
or designated as recovered from the disease were examined The men 
varied in age from 19 to 35 and had been transferred from stations 
located in regions where the incidence of upper respiratory infection 
and rheumatic fever was high The time between the onset of the 
upper respiratory infection and the initial or most recent recurrent 
attack of rheumatic fever varied from two weeks to mne months 

HISTORY 

Ninety per cent of the subjects gave a history of tonsillitis, or severe 
nasopharyngitis, scarlet fever, sore throat or cold prior to the onset of 
jomt manifestations Those in whom sore throat preceded the original 
attack of rheumatic fever described the sore throat as the most severe 
ever experienced, the discomfort lasting from seven to twenty-one 
days In those patients having recurrence of rheumatic disease, the 
precipitating factors were variously described as sore throat, slight 
cold, overexertion, exposure or injury Past incidence of upper respira- 
tory infections was determined and recorded as normal or excessive 
Excessive colds were reported m 33 per cent, 65 per cent gave a his- 
tory of tonsillitis or streptococcal sore throat of sufficient seventy to 
cause temporary disability Over 50 per cent of all the subjects ex- 
amined gave a history of increased susceptibility to colds following 
entry into military service and a higher percentage volunteered the 
information that resistance to respiratory infections had been notice- 
ably impaired since the onset of rheumatic fever Additional items 
noted in the history were the incidence of otitis media, sinusitis, al- 
lergy, cervical adenitis and ear, nose and throat operations 
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EXAMINATION 

The nose was examined for evidence of sinusitis, allergy, obstruction 
or other disease Sinusitis was present in fourteen of the men nasal 
allerg} in six. The incidence of both conditions was surprisingly low 

The oropharynx was examuied for abnormal tonsils or tonsil rem 
nants and the posterior pharyngeal wall for abnormal lymphoid tissue 
deposits Evidence of enlarged cervical nodes was sought 

The ears were examined for middle ear disease and indication of 
eustachian tube obstruction Inactive, nonsuppurative otitis media was 
present in two patients 

Since the nasopharynx is of pnmaiy interest m tins stud} it might 
be well to describe the cntena by which nasopharyngeal lymphoid 
tissue is designated as normal or abnormal The normal adenoid 
and pharyngeal tonsil is centrally placed and presents three to five 
vertical fissures and lobulations In persons of the age group of 19 to 
35, with which vve are concerned, it does not exceed 05cm m depth. 
It may be completely atrophied The color is grayish pmk and similar 
to the color of the normal posterior pharyngeal wall The surface Is 
smooth and glistening and there is no evidence of infection. It does 
not encroach upon the fossa of Rosenmuller or the pharyngeal end of 
the eustachian tube. The torus of the eustachian tube and the tube 
itself are free of lymphoid tissue deposits The fossa of Rosenmflller is 
not obstructed by lymphoid tissue or adhesions Any amount of lym 
phoid tissue or disease that is not consistent with the foregoing is 
considered to be abnormal 

In this study the nasopharynx was examined by postnasal mirror 
and nasopharyngoscope Bacterial cultures were taken from the throat 
and, when the tonsils were present, from the tonsil crypts Cultures 
were taken from the nasopharynx by direct vision through the nose 
As a control 200 normal individuals (soldiers) m the 19 to 35 age 
group were examined. Thirty two per cent, or approximately one-third, 
were found to have abnormal oronasal lymphoid tissue. 

The 214 subjects of the original study hav e been divided into two 
clinical groups 1 The first group was comprised of patients presenting 
various degrees of clinically active rheumatic fever who were still 
undergoing hospital treatment There were ninety-one patients in this 
group 2. The second group included those patients showing no chnical 
evidence of active rheumatic fever who had been designated as con 
valescent, had either returned to duty or were m various stages of 
convalescent training There were 123 patients in this group 

In group I sixty-eight patients or 74 8 per cent exhibited abnormal 
nasopharyngeal lymphoid tissue. Forty-eight pabents or 52.0 per cent 
had abnormal and infected tonsils and twelve pabents had tonsil 
remnants of sufficient size and appearance to indicate removal In 
twenty three pabents or 25.2 per cent the nasopharyngeal lymphoid 
tissue was considered normal Twenty four patients, or 263 per cent 
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gave a history of excessive colds and sixty-seven, or 73 6 per cent, gave 
a history of severe tonsillitis Beta hemolytic streptococci were ob- 
tained by throat culture in 53 8 per cent and from the nasopharynx in 
17 5 per cent of this group 

In group 2, sixty subjects, or 48 8 per cent, had abnormal naso- 
pharyngeal lymphoid tissue Sixty-two, or 50 4 per cent, had diseased 
tonsils and seven had tonsil remnants of such nature that removal was 
indicated Sixty-three of the men, or 51 2 per cent, were considered to 
have normal nasopharyngeal lymphoid tissue Forty-seven of the sub- 
jects, or 39 per cent, gave a history of excessive colds and seventy-two, 
or 59 per cent, gave a history of severe tonsillitis On culture, beta 
hemolytic streptococci were recovered from the throat in 30 9 per cent 
and from the nasopharynx in 14 6 per cent 

DISCUSSION 

Abnormal lymphoid tissue m the upper respiratory tract is easily 
infected It provides the point of entry for the majority of upper res- 
piratory infections This is especially true in the nasopharynx The 
recurrence of rheumatic fever is more or less directly related to the 
incidence of upper respiratory infection Schlesinger 1 states “It is no 
exaggeration to say that acute nasopharyngeal infection is the most 
serious menace to the rheumatic child with heart disease Relapses 
unpreceded by throat infections have been rare The problem is 
centered in the pharynx It seems that if outbreaks of throat infection 
could be avoided relapses would practically never occur” The same 
writer emphasizes the mild character of the throat infection and the 
quiescent period of seven to twenty-one days that ensues before the 
relapse of rheumatic fever He further states that such infections are 
frequently overlooked as the cause of the relapse 

The rheumatic fever patients examined in this study exhibited an 
unusually high incidence of abnormal nasopharyngeal lymphoid tissue 
This condition was present m 48 8 per cent of the convalescent group 
The danger of relapse m these individuals is obviously greater than 
in those with a normal nasopharynx The nasopharynx is frequently 
neglected as a site of infection Inspection of the oropharynx often 
gives no clue to the presence of nasopharyngeal disease Severe acute 
infection may be lurking above the palate only to be revealed by the 
postnasal mirror and nasopharyngoscope The presence of this tissue 
also appears to bear some relationship to the prolonged activity of 
rheumatic fever Of these patients showing active rheumatism, 74 8 per 
cent had abnormal nasopharyngeal findings Attention to this area 
early in the disease might greatly shorten the period of hospitalization 
and disability Robey and Finland, 2 reporting 165 patients upon whom 
tonsillectomy was performed, state “The earlier the focus of infection 
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is discovered, the greater the possibility of lessening the recurrence 
of attach, the length of time in the hospital and danger of cardiac 
involvement.” 


TREATMENT 

This survey does not include the actual treatment of any of these 
patients, however, the indications and type of treatment recommended 
were recorded in each instance at the time of examination Such recoin 
mendations were based on otorhinolaryngologic evaluation and with 
full recognition of the presence of rheumatic disease 

The question of tonsillectomy is one of great controversy and has 
been the subject of extensive debate Medical literature affords ample 
testimony to support an) ones persona] views The greatest amount of 
literature deals with the problem m early childhood Certainly in 
adults in whom the history and examination show the presence of 
diseased tonsils the operation is indicated and should be done as soon 
as the possibility of precipitating a relapso is past. The removal of 
tonsils alone is not enough The problem is only partially solved if 
diseased lymphoid tissue is allowed to remain m the nasopharnyx Per 
haps it is because of this that tonsillectomy in rheumatic fever has been 
the subject of so much controversy and has proved to be a disappoint 
ment m so many instances 

Infections of the oronasal lymphoid tissue, when bacterial cultures 
reveal susceptible organisms, may be eliminated or neutralized by 
chemotherapy and the use of penicillin before operation and during 
the postoperative period, thereby obviating the dissemination of such 
infection by operative trauma In a small series of patients convalescent 
from acute exudative nasopharyngitis caused by beta hemolytic strep 
tococci, in whom repeated nasopharyngeal cultures were positive, by 
the use of penicillin nose spray (1000 units per cc , three times daily) 
it was possible to eliminate surface organisms for four to Eve days 
Cultures became positive again when the spray was discontinued. 
This, of course, demonstrates the need for a parenteral concentration 
of penicillin to eliminate organisms within infected tissues The topical 
use of antibiotics alone is not considered adequate to combat infection 

The treatment of abnormal lymphoid tissue in the nasopharynx if 
large in amount, is surgical removal supplemented by the use of 
radium by Crowes method 3 Smaller amounts may be treated b> 
radium alone The nasopharyngeal radium applicator offers a safe 
method for removing this tissue with a minimum of local disturbance 
Since the only contraindication to the use of radium would bo the 
presence of acute infection in the pharynx, irradiation of the naso- 
pharynx may be started early in the course of the rheumatic attach 
The beneficial effect of irradiation on subacute and chronic infections 
is well recognized 
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The initial attack of rheumatic fever and, to a lesser extent, most 
recurrences of rheumatic disease are preceded by an acute infection 
of the upper respiratory tract The infection preceding the initial attack 
is either a severe pharyngitis, tonsillitis, nasopharyngitis, or a severe 
cold The oronasal lymphoid tissue provides the initial point of entry 
for infection 

In order to determine the incidence of abnormal oronasal lymphoid 
tissue in rheumatic fever patients, a study was conducted in two large 
AAF hospitals in the southern states Two hundred and fourteen sol- 
diers who had clinically active rheumatic fever or were convalescent 
or esignated as recovered from the disease were examined The men 
varied m age from 19 to 35 and had been transferred from stations 
located m regions where the incidence of upper respiratory infection 
and rheumatic fever was high The time between the onset of the 
upper respiratory infection and the initial or most recent recurrent 
attack of rheumatic fever varied from two weeks to nine months 
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Ninety per cent of the subjects gave a history of tonsillitis, or severe 
nasopharyngitis scarlet fever, sore throat or cold prior to the onset of 
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EXAMINATION 

The nose was examined for evidence of sinusitis, allergy, obstruction 
or other disease Sinusitis was present in fourteen of the men, nasal 
allergy m six. The incidence of both conditions was surprisingly low 
The oropharynx was examined for abnormal tonsils or tonsil rem 
nants and the posterior pharyngeal wall for abnormal lymphoid tissue 
deposits Evidence of enlarged cervical nodes was sought 
The ears were examined for middle ear disease and indication of 
custachian tube obstruction Inactive, nonsuppurative otitis media was 
present in two patients 

Since the nasopharynx is of primary interest m this study it might 
be well to describe the criteria by which nasopharyngeal lymphoid 
tisaie is designated as normal or abnormal The normal adenoid 
and pharyngeal tonsil is centrally placed and presents three to five 
vertical fissm-es and lobulations In persons of the age group of 19 to 
35, with which we ore concerned it does not exceed 0.5 cm, in depth, 
it may be completely atrophied The color is grayish pink and similar 
1(1 me color of the normal posterior pharyngeal wall The surface is 
smooth and glistening and there is no evidence of infection It does 
no encroach upon the fossa of Hosenmiillor or the pharyngeal end of 
le custachian tube The torus of the custachian tube and the tube 
t fr ree ,° f ^y^phmd tissue deposits The fossa of Rosenmiiller is 
? 5 * mcted V lymphoid tissue or adhesions Any amount of Iym 

■v, m ll35 , Ue or c ^ sease that is not consistent with the foregoing is 
considered to be abnormal. 
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U “ uo was considered normal Twenh ion , "C'S* 
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gave a history of excessive colds and sixty-seven, or 73 6 per cent, gave 
a history of severe tonsillitis Beta hemolytic streptococci were ob- 
tained by throat culture in 53 8 per cent and from the nasopharynx in 
17 5 per cent of this group 

In group 2, sixty subjects, or 48 8 per cent, had abnormal naso- 
pharyngeal lymphoid bssue Sixty-two, or 50 4 per cent, had diseased 
tonsils and seven had tonsil remnants of such nature that removal was 
indicated Sixty-three of the men, or 51 2 per cent, were considered to 
have normal nasopharyngeal lymphoid tissue Forty-seven of the sub- 
jects, or 39 per cent, gave a history of excessive colds and seventy-two, 
or 59 per cent, gave a history of severe tonsillitis On culture, beta 
hemolytic streptococci were recovered from the throat in 30 9 per cent 
and from the nasopharynx in 14 6 per cent 

DISCUSSION 

Abnormal lymphoid tissue in the upper respiratory tract is easily 
infected It provides the point of entry for the majority of upper res- 
piratory infections This is especially true in the nasopharynx The 
recurrence of rheumatic fever is more or less directly related to the 
incidence of upper respiratory infection Schlesmger 1 states “It is no 
exaggeration to say that acute nasopharyngeal infection is die most 
serious menace to the rheumatic child with heart disease . Relapses 
unpreceded by diroat infections have been rare The problem is 
centered m the pharynx It seems that if outbreaks of throat infection 
could be avoided relapses would practically never occur” The same 
writer emphasizes the mild character of the diroat infection and the 
quiescent period of seven to twenty-one days that ensues before the 
relapse of rheumatic fever He further states that such infections are 
frequendy overlooked as the cause of the relapse 

The rheumatic fever patients examined in tin's study exhibited an 
unusually high incidence of abnormal nasopharyngeal lymphoid tissue 
This condition was present m 48 8 per cent of the convalescent group 
The danger of relapse in these individuals is obviously greater than 
m diose with a normal nasopharynx The nasopharynx is frequendy 
neglected as a site of infection Inspection of the oropharynx often 
gives no clue to the presence of nasopharyngeal disease Severe acute 
infecbon may be lurking above the palate only to be revealed by the 
postnasal mirror and nasopharyngoscope The presence of this bssue 
also appears to bear some relabonship to the prolonged acbvity of 
rheumabc fever Of these pabents showing acbve rheumabsm, 74 8 per 
cent had abnormal nasopharyngeal findings Attenbon to this area 
earl y r in the disease might greatly shorten the period of hospitahzabon 
and disability Robey and Finland,- reporting 165 pabents upon whom 
tonsil ectomv was performed, state “The earlier the focus of infecbon 
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is discovered, the greater the possibility of lessening the recurrence 
of attacks the length of time in the hospital and danger of cardiac 
involvement” 


TREATMENT 

This survey does not include the actual treatment of any of these 
patents, however, the indications and type of treatment recommended 
were recorded in each instance at the time of examination Such recom 
mendations were based on otorhinolaryngologic evaluation and with 
full recognition of the presence of rheumatic disease. 

Tho question of tonsillectomy is ono of great controversy and has 
been the subject of extensive debate. Medical literature affords ample 
testimony to support anyone s personal views The greatest amount of 
literature denis with the problem in early childhood Certainly, in 
acLutts m whom the history and examination show the presence of 

eas tonsils the operation is indicated and should be done ns soon 
“ ~}. e Possibility of precipitating a relapse is past The removal of 

HkoncnA i° n ° i* n ? f cnou £' 1 The Problem is only partially solved if 
l , , yH'Pbmd tissue is allowed to remain in the nasophamyx Per- 
th^ „„. et ? USC ol t b nt tonsillectomy in rheumatic feser has been 

rnent ° “ much controvers >' 81111 bas Proved to be a disappoint- 
ment in so many instances 1 

reveller ° rom5al lym P ho,d when bacterial cultures 

chemotfa^T lible orgamsms may bo eliminated or neutralized by 

the ixistonfrMi' 111 ' 1 ‘ e ! 1S0 , of P emcl,,m before operation and during 
infection bv onp™ t lcre .b>' ob ' ,alin g the dissemination of such 

from acutc cMi lnlir T “ Sma11 sencs of P aUents convalescent 
tococci faXom ™ na 'T har)rn f ,ti5 caused by beta hemolytic strep 
tbeuseof ramWII Peale<1 naso Pb nr yngeaI cultures were positive, by 
T ay c lm units P er cc - ">roe times daily) 
Cultur^Wni d X” su , rfaco or 8 an i s ms for four to five days 
flus ™7cSde^r„i aga iN W ™ discontinued, 

of penicillin to eliminate n ^ ^ DG Q P arentern l concentration 
use of ? orgamsms within infected tissues The topical 

The of 1 DOt to combat infection 

largo fa l Uphold tissue in the nasopharynx, if 

radium by Crowes su PP ,emented by the use of 

radium alone. The nnsn V, ma , er amounts may be treated by 
method for remomL “““Pbaryngeal radium applicator offers a safe 
Since the only contafaHt^ 6 mlmmum of local disturbance 

Presence of aLte ^ US ® ° f radlum would bo the 

pharynx may be started enrlv ® pharynx, irradiation of the naso- 
The benefiefai eff^ of i^anl ^ ° f (he ^eumatic attack 
Is well recognized imidiati011 on ™ b acut e and chronic infections 
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CONCLUSIONS 

1 Two hundred and fourteen patients m various stages of acute 
rheumatic fever were examined with reference to abnormal oronasal 
lymphoid tissue An unusually high incidence of abnormal oronasal 
lymphoid tissue was found in these patients 

2 Abnormal oronasal lymphoid tissue seems to bear a direct rela- 
tionship to the prolonged course of rheumatic disease and the possi- 
bility of recurrent attacks 

3 The proper removal of this tissue would appear to lessen the 
possibility of recurrence of the rheumatic fever and shorten the course 
of the disease 
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THE PROBLEM OF DOSAGE IN THE ADMINISTRATION OF 
GOLD SALTS FOR RHEUMATOID ARTHRITIS 


Russell L Cecil, M D., IkA-C-P * 


Tue various salts of gold base met with considerable favor in the 
treatment of rheumatoid arthritis and undoubtedly would be even 
more popular but for the rather lugli prevalence of toxic reactions 
which accompany their administration Approximately 25 per cent of 
patients who are treated with gold salts sooner or later develop a sldn 
rash or some other form of gold intoxication such as stomatitis or gas 
tromtestmal symptoms The gold rash usually takes tlio form of small 
patches of squamous dermatitis, but occasionally an extensive nnd 
stubborn exfoliative dermatitis is encountered. Gastrointestinal symp- 
toms are usually mild and evanescent, but rare instances of fatal 
ulcerative enterocolitis have been reported Depression of the bone 
marrow is occasionally observed, manifesting itself os a purpura, leu- 
kopenia or aplastic anemia The purpura is usually of the simple variety, 
but in rare instances thrombocytopenic purpura has developed with 
often disastrous results Leukopenia is an unusual occurrence and usu 
ally disappears with the discontinuation of gold Cases of true agran 
ulocytosis have been extremely rare A few cases of acute glomerular 
nephritis have followed the use of gold and toxic hepatitis is an infre- 
quent sequel. 

While it is true that the incidence of gold reactions has been rather 
high, most of them have been of a mild character However, the oc- 
casional severe and even fatal reaction has caused many physicians to 
he extremely apprehensive about the use of these drugs Some in fact 
refuse to use gold salts under any circumstances 
Gold, like al] heavy metals is a poisonous element This has been 
repeatedly demonstrated by experiments on animals where large doses 
administered either by mouth or intravenously produce destructive 
ai1 '^ fatal lesions In the liver and kidneys However, the toxicity of 
gold, like that of other heavy metallio salts is dependent upon the 
usage employed The problem with gold therapy as in the case of 
e arsemcals has been to determine the dosage which while not pro- 
udng toxic reactions, would still be therapeutically effective 


large dosages advocated by the earller investigators 
Unfortunately for the reputation of gold therapy, the earlier inves- 
gators had no method of estimating the proper dosage for the human 


CNdcal Medldae Cornell University Medical College Attend 
^gPbysldan, New York Hospital Visiting Physician, BeBevoe Hospital, New York 


545 



546 


BUSSELL L CECIL 


being As a result, the doses administered were far too large for safety 
For instance, one of the first gold salts to be administered clinically 
was gold sodium thiosulfate (sanocrysm), which was first intro- 
duced by Mollgaard 1 m 1924 This investigator first used sanocrysm 
extensively on patients with pulmonary tuberculosis The doses winch 
Mollgaard employed were enormous, compared with present stand- 
ards He started with 10 mg of the salt and gradually worked up to a 
1000 mg dose In other woids, one dose was equivalent to the total 
amount of gold now given for a course of several months durabonl 

In 1932 Secber 2 of Copenhagen reported a small senes of thirty-two 
cases of clnonic arthntis which he had treated quite successfully with 
sanocrysm Tins writer also used massive doses of gold salts, beginning 
with 250 mg and concluding with 750 to 1000 mg in a single dose 
The interval between doses was only three to four days In the same 
year Faber 3 reported his results with sanocrysm m the treatment of 
pulmonary tuberculosis and chrome polyarthritis In the case of the 
arthritic patients he began with 100 to 150 mg , gradually increasing 
die dose to a total of 600 mg per week Two out of seven patients 
treated developed a skm rash 

To Jacques Forestier 4 the major credit must go for the first careful 
studies on the use of gold salts in rheumatoid arthntis After several 
preliminary reports he published an article in the Lancet in 1934 m 
which he recommended sodium aurothiomalate (myochrysme) and 
aurothioglucose ( solganol-B ) as the more desirable agents for use m 
the treatment of arthntis The dosage recommended for myochrysme 
was 100 to 200 mg injected weekly The total amount for one senes 
was 1 5 to 2 gm Several senes were advised, with intervals of six to 
eight weeks between senes Forestier stated that much larger doses 
had been given in certain cases, but were not recommended as a rou- 
tine by anyone with limited expenence with gold compounds 

In 1935 Forestier 5 reported on slx years’ expenence with gold salts 
m the treatment of rheumatoid arthntis By this tune he had decreased 
lus individual doses from a maximum of 200 mg to weekly doses of 
100 mg , the total dosage ranging as previously from 1500 to 2000 mg 
Forestier felt that solganol-B could be used m much higher doses than 
any of the gold salts previously employed Starting with an initial dose 
of 50 mg, he increased the weekly dose up to 200 and sometimes 300 
mg , the total amount for the senes ranging between 2500 and 3000 
mg This was surpnsing m view of the fact that most modem authors 
consider solganol and myochrysme equally toxic, and with some rea- 
son, for they contain equal quantities of metallic gold In this report 
I oresticr stressed the importance of giving gold salts in a senes of 
courses which were to be separated by rest penods of six to eight 
weeks In the senes of oOO cases treated with gold salts Forestier re- 
ported four cases of intoxication, two of agranulocytosis and two of 
thrombocytopenic purpura One of the patients died 
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About this tune Hartfall and Garland 0 made their first report from 
England on their results with gold salts m rheumatoid arthritis These 
authors used all three of the more popular gold salts gold sodium 
thiosulfate, myochrysino and solganol B The maximum single dose 
was 200 mg at weeldy intervals In tins series of 100 cases, marked 
improvement wns noted in 70 per cent of the cases, but three of the 
patients died from gold intoxication, one from agranulocy tosis, and two 
from thrombocytopenic purpura 

Pemberton, 1 whoso report appeared in 1035, favored large doses of 
gold salts, advocating doses of 250 to 500 mg up to a total of 1500 to 
3000 mg. for die whole series Pemberton ran into all of the usual 
tone reactions vvliich is not surprising m view of the large dosage em 
p oyed. He maintains, however, that the dose of gold used does not 
ear much relation to the tone manifestations, which nny come out 
e ier early or late in the course of treatment There is some basis for 
this point of view as I shall point out later 


TnE RECF.NT trend toward smaller dosace 

In 1930 1 came the first reduction m dosage Hartfall and Garland, 8 

three fatfl bties which they had sustained in their first 

mi i a 100 ? ases reduced their maximum dose to 100 mg , with a 

usage of 1000 mg for each senes Furthermore, the interval be- 

'uugdiened to three months On tills reduced do- 

both 0U , nd r reactions still common, but defimtely reduced 

was fr ?l ucnc y and seventy Moreover, reduction in dosage 

vesti^m 1 "ddiout any sacrifice of tlierapeutic results These in 

tone a ^ 8 u found that there was no difference in the incidence of 

fall anTs ,, , Veen “travenous and intramuscular thernpv Hart- 

matold d flrthw h Uab0 ? t ° rS ° I made ? cora P le te study of 750 cases of rheu 

of cold rah ) S ag ? m conc hided that the maximum single dose 

that hefLfr 1 a0t bS m ° r ! 100 m S However, they did feel 

strihaS, indicated that larger doses produce more 

or stribncTm ^ &iS , are0 senes of cases > 80 P er a£ mt showed cure 
vi struemg Improvement. 

l^ mr'clni li' ' mp °.‘? lnt StU J dy by HartWJ and co-workers, the 
Ci l rT', standard for gold treatment It was used by 
^Pcman and Tegneri 0 and the earlier American writers, such as Daw 

Ellman amTr n 1,5011 iaS eC in? alTUnerer and de Frame, 12 and others 

made “ interesting study in which 
of Bold. In th eJl restdts obtained with large and with small doses 
total dnra J nf o™ Sene \ n T xtaum dose of 200 mg was used to a 
100 mp. A^third h ^ SCc0n( ^ series the maximum dose was 
S 0 l COntrols receive d injections of stenie oil The 

However in n Wls to ° 5171 to be very convincing.,,, 

fifteen or mom th* sixteen parents who received the large dose*, 
n 90 per cent were either cured or improved, w*- 
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m the senes that received the smaller doses, fourteen out of sixteen 
were either cured or improved In the control senes of twenty cases, 
only one patient made a complete recovery, thirteen were improved. 
The effect on the sedimentation rate was striking for both the large 
dose senes and the small dose senes In this limited senes the results 
appeared to be just about as good with small doses as with large doses 
The authors felt very strongly that after the sedimentation rate 
readied normal, only small doses of gold should be employed In this 
small senes of cases one of the patients receiving the large doses died 
of thrombocytopenic purpura ' 

Up to this pomt the treatment of rheumatoid arthntis with gold salts 
had been purely empincal and the dosage employed was equally so 
However, in 1941 Fieyberg 14 and his co-workers undertook a study of 
the metabolism and excretion of gold compounds m artbntic patients 
treated with gold salts in an effort to put gold therapy on a more ra- 
tional basis These authors found that when gold salts were adminis- 
tered either intravenously or intramuscularly to animals, the gold was 
absorbed into the blood stream and deposited in various organs, espe- 
cially the hver, spleen, lymph nodes and bone marrow They found that 
the excretion of gold in the feces was rather irregular, but larger amounts 
of gold were eliminated in the feces when larger amounts of gold were in- 
jected Gold was excreted chiefly m the urine It was always observed 
that on tlie day of injection larger amounts of gold were eliminated 
than on other days, and diat the amount m the urine increased in step 
like fashion, similar to die blood concentration It was evident there- 


fore that dns soluble gold was quickly absorbed from the site of in- 
jection and that increasing amounts of gold arrived at the kidneys to 
increase die urinary excretion of gold The amount of gold in the 
plasma remained relatively constant between weekly injections, hence 
die larger amount in die urine on the days of injection did not result 
from a significantly higher plasma gold content on that day compared 
to subsequent days 


According to Freyberg, large amounts of gold were retamed during 
die period of its administration, regardless of which of the gold salts 
was employed A great deal more gold was retamed than was ex- 
creted through the kidneys In two patients who were treated each 
wadi xxeekly doses of 100 mg of gold sodium thiomalate (myochrysine) 
over a period of durty-nme dax’s, the amount of gold retained m the 
body was found to be 81 and 86 per cent respectively of the amount 
injected Tins retained gold continued to be excreted for long periods 
of time Gold was found in some cases m the blood and urine as long as 
a vear after treatment v as stopped 

An interesting and important practical feature of Freyberg’s study 
was that although patients who received onlv 50 mg of gold salt weekly 
had a total dosage comparable to the group that were given 100 mg 
weehlv, those who had the smaller doses ceased to excrete the gold 
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after a period of only three to four months following the cessation of 

concluded from these studies that, in the past, unneces 
JflytogS amounts of gold salts had been injected weekly He pro 
therefore a still further reduction in the weekly dose of gold 
sSt^namel) 50° mg instead of the 100 mg dose which was being used 

ttt Sincc'thc publication of Frcybergs studies the -genera 1 trend par 
ticularly in this country, has been to adopt die 50 mg dose of gol 
salts for routine treatment For example, in a report b\ Hartung m 
1943 the author recommends the 50 mg dose of gold sal n a 
personal communication Hartung says that instead of the wee y n 
jection of 60 mg hens now trying a 25 mg dose twice a week, borne 
writers, such as Cohen and Dubbs 10 and Pnco and Leichten , 
still adhere to the 100 mg dose Other physicians vary the dose ac> 
cording to the patient, severit) of the arthritis, and so forth Recently 
Rawls 18 and his associates ha\e reduced the dose of gold salts still 
more markedly His standard schedule is 5 mg. intramuscularly once 
a week for three weeks, 10 mg intramuscularly once a week for three 
weeks, and then 25 mg once a week. 

From this brief survey of die literature it is obvious that the original 
doses of gold salts employed by the early w orkers w ere much too high 
The first reduction in dosage by Hartfall and Garland resulted from 
their high incidence of fatalides A still later reduction by Frevberg 
came about from his discos cry that 75 or 80 per cent of metallic gold 
was retained In the system when 100 mg doses of gold salts were ad- 
ministered weekly There are some who still feel that the large doses 
produce better clinical results, but in the opinion of the writer such 
doses are rarely justified in view of the dangerous reactions which they 
may induce I suspect that the stdl smaller dose (25 mg per week) is 
too small for an active case of rheumatoid arthritis It might be ade- 
quate for some of the \ ery mild cases 


METHOD EMPLOYED AT THE NEW YORK HOSPITAL 
In the Arthritis Clinic of the New 1 ork Hospital our method of ad 
ministering gold is as follows The first injection of myochrysine or 
solganol B consists of 10 mg. injected intramuscularly with a long 
needle into the buttock. The second dose, one week later, is usually 
25 mg,, though if there is any question of drug idiosyncrasy, the 10 
mg. dose is repeated. The third injection one week later consists of 
50 mg of gold salts The 50 mg dose is then repeated at weekly inter- 
vals until the patients symptoms are relieved and the sedimentation 
rate has reached normal If any gold reactions occur, gold therapy is 
immedlatelj discontinued In exceptional cases all very mild rheu 
matoid arthritics or any patients who are suspected of being suscep 
tible to the drug, the maximum dose is 25 mg once a week. We much 
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TOXIC HEPATITIS DURING GOLD SALTS THERAPY! ITS 
EFFECT ON THE COURSE OF THE 
RHEUMATOID ARTHRITIS 


Edwaiid F Haktunc, MD • 


The development of jaundice m patients with rheumatoid arthritis 
has been observed to have beneficial effects on the course of the or 
thntls. We were interested to observe the changes which took place in 
four cases of this type which came under our own observation These 
four subjects had received gold salts as part of their therapy, and it 
was presumed, though not proved, that the intercurrent hepatitis was 
caused by the gold salts 

The mechanism of action of gold salts in rheumatoid arthritis is 
still unexplained, although it is conceded by most authorities who have 
had extensh e experience in gold salts therapy that it produces an 
arrest of the disease in at least 50 per cent of the cases in which it is 
properly applied One theory as to its mechanism is that it produces 
eneficial effects through its toxic action on the liv er We are inter- 
** t0 see whether or not our four cases tend to support this theory 
,, c hterature also suggests that mtercurrent jaundice may have 
ameliorating effects on rheumatic pain m general, whether or not due 
of r Um ? toid arthril,s ' and also allergic states, but these phases 
me subject are beyond the scope of the cases reported here 


LITERATURE 

^rted mtercurrent jaundice in sixteen patients 
In enmn chronic infectious arthritis primary fibrositis or sciatica, 
foUowimr'T^ 1116 I® 1 ™* 06 developed without known cause, in others 
as 7 f b J 0,6 administration of drugs such 

teen of thT ^ r | po ? ed tbe deveIo P ment of remissions in fpur- 

iSvsSJSrSbSSIr -a- *» 

* ““ ?> b «y fcvo, a. and Itaraufc 
dice Whether^* C ) < ^ r . ed U P jW 1 * tbe onjet of an mtercurrent jaun 
phen tjKffW l®>mdice was related to the intake of cincho 

those of r, j U l ? not be tt^tsm Boros observations as well as 
atrophjf aS, £ fT"** rCmks,ons occur not only fa 

to imply that the m unrelated conditions as sciatica, seemed 

nnalSr^l was "° nspeeific m effect producing an 

J^ggta m general and/or possibly an anti allergic action 

York *»«*»*»•• Medical 
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In 1938 Hench 4 ’ 6 reported nineteen further instances of remissions 
occurring during the course of atrophic arthritis and nine during the 
course of primary fibrositis, following the advent of jaundice He also 
reported four cases of atrophic arthritis and nine cases of other forms 
of rheumatism, which were not reheved by mtercurrent jaundice 
Hench beheved that the jaundice had to be more than mild in order 
to produce this beneficial effect, or above 8 mg of bilirubin per 100 
cc of serum Lichtman 0 supported Hench’s observations as to the ame- 
liorating effect of jaundice in rheumatoid arthritis and observed that 
as in Ins case the disease could be of long standing (ten years) and 
still be beneficially affected. 

The cause of the jaundice, according to Hench, made no difference 
m its effect on the rheumatism However, Hartfall, Garland and 
Goldie 7 m reporting eighty-five cases of “gold jaundice” observed no 
beneficial effect from jaundice due presumably to this cause Their 
high incidence of jaundice (9 6 per cent) makes one suspect some- 
thing other than the gold therapy as the cause of the jaundice They 
stated specifically that those with jaundice were worse than those 
who did not experience this complication On the other hand, Cecil 8 
noted a “temporary cure” following jaundice which developed during 
gold salts administration 

FOUR CASE HISTORIES 

Below are recorded four case histones of patients with rheumatoid 
arthntis who developed mtercurrent jaundice All four patients had 
received gold salts but only two received this type of therapy while 
under our direction The other two came to us fiom other clinics for 
treatment of then jaundice We have treated personally, or had under 
our direct supervision, 800 patients with rheumatoid arthntis who re- 
ceived gold salts therapy The incidence of jaundice m our senes, there- 
fore, was two m 800, or 0 25 per cent 

Case I — M M., a man aged 60, who had had rheumatoid arthntis for five 
years, was admitted to the hospital on January 4, 1941 Gold salts in the form of 
gold calcium thiomalate were started on January 26 Its administration was con- 
tinued through May 16 of the same year, by which date a total of 2000 mg of 
gold salts had been given The initial sedimentation rate was 105 mm per hour 
(Westergren) By May 8 the sedimentation rate was still elevated, being 62 mm 
per hour, but on May 15 it suddenly dropped to 25 mm per hour The follow- 
ing daj another injection of gold salts was given which proved to be the last, be- 
cause on May 19 the presence of icterus was noted The icterus index on that day 
was 57 On the same day the serum bilirubin was 15 6 The icterus index rose to 
a maximum of 107 by the 26th of the month Subsequently, the icterus index as 
well as the serum bilirubin gradually returned toward normal but as the jaundice 
receded the sedimentaUon rate rapidly rose so that by June 23 the sedimentation 
rate reached 115 mm per hour Other pertinent data are indicated in the table 
and graph (Table 1, Fig 77) 
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It is particularly Interesting to noto tliat the sedimentation rate rapidly re- 
turned toward normal just preceding and during jaundice, but rtwo again as tho 
(oundice receded. 

AVIth the onset of jaundice the patient felt symptomatically better There was 
some recession in tho objective findings in tho joints such as decreased fluid and 


TABLE 1 — COURSE IN CASE I 


Remarks 

Sed 

Rato 

Icterus 

Index 

Admitted to hospital 

105 



90 



74 


Gold salts started 

70 



69 



62 


' 

60 



52 



58 



52 



65 



73 



79 



55 


8 

62 


5 

6 Last dose of gold salts 

5 Icterus noted 

25 

57 

1 Fibrinogen 0.3 

2 

16 


■3 Total cholesterol 90 
Esters 45 Ratio 50 

6 

107 

24 

’6 Serum bilirubin 15 6 

>a 

'& Serum bilirubin 8 7 

29 

31 

79 



37 

5 

68 


10 Icterus clearing 

16 

16 Urine urobilin 144 

36 

26 

23 

115 


25 

101 



Date 


Phos- 

phatase 


Hanger 

Test 


1911 
Jon. 4 
6 

14 


Feb 


June 


12 7 
12 7 


7 2 
6 5 


4 plus 


4 plus 


Sf2£“ ”™ nin * l ? ut *<*> were for from dramatic and by June 23 

for 0 a . maI ' I s ”* 60 w * 10 ,u fi“ed from rheumatoid arthritis 

tor oao year fint ^ by m on September 6, 1944. Hi. redtoantationlare S 
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Fig 77 (Case I) 

that date was 110 mm per hour He was immediately admitted to the hospital 
and on the same date gold salts m the form of Solganol-B were started He received 
25 mg twice a week for two months and thereafter 25 mg once a week until 
April 2 Tins proved to be his last dose because on April 5 jaundice was noted 
After admission the sedimentation rale came down slowly so that by December 


1333 auucirutiei iuri!i«iiJHir3iiui3iit*anitix»uiuij;jtinnBSjriMil3iicMniJimB3jmi3JJ<m“* 
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Fig 78 (Case II) 



TOXIC HEPATITIS DURING COLD SALTS THERAPY 


557 


18 It wa* 4 mra per hour and then after a temporarj riso cstmo drnvn to 5 nun 
on April 2, a feu days before the fctcrus was noted. The Icterus Index on April 8 
was 41 and graduall> rose to 103 by April 27 between which date* the scdlmen 
tstfon rate remained within normal limits 

As the icterus receded the sedimentation rate again rose to n maximum of 108 
mm on June 8 by which time all the jaundice hod disappeared (see Table 2 and 
Fig 78) By April 2, before the onset of jaundice, tho patient bad experienced n 

TABLE 2 — COURSE IN CASE II 


Date 


Sed Hate 

Dote 

mm 


110 

March 5 

28 


Admitted to hospital 

12 

20 


Gold salts started 

26 

28 


57 

April 2 

5 


58 

April 2 

Lost gold salts injection 

42 

April 5 

Icterus first noticed 

22 

8 


11 5 

22 

10 


63 4 

29 

12 


50 1 

26 

IS 


SI S 

20 

14 


78 1 

28 

16 


68 7 

14 

IB 


63 4 

18 

21 


1 71 7 

13 

23 

14 

• 

20 

25 


97 3 

31 S 

27 


103 1 

22 1 

30 


06 8 

30 

May 3 


63 7 

13 

7 | 

55 

43 4 

8 

14 i 

65 | 

28 9 

19 

17 1 

j 

27 0 

4 

23 


21 2 

30 

24 


20 6 

8 

31 

98 

18 

27 

June 1 

8 

Discharged 

106 

from hospital 

15 

22 

n 

100 

11 3 

30 

14 

96 

10 2 

30 

21 

85 


25 

July 2 

100 


19 

19 

8-1 


12 

30 

75 


30 

Sept- 10 

1 

80 



1944 
Sept. 6 
6 
6 
11 
23 
27 

OcL 2 
4 

9 
11 
16 

19 
23 
26 
30 

Nov 3 

13 

20 

r, 29 

Dec. 5 

10 

14 
18 
26 
27 

1945 
Jaa 5 
12 
22 
29 

>eb 5 
8 
16 
23 


i 3 AJI 1110 normal in np- 

the Jaundice, iL'lS" P '' lkt ^ ^ugh *l>e duration of 

rheumatic pm,™™*' M aufalded, and as tie sedimentation rate rose the 
“n June 1 he had as tamed so that on discharge from the hospital 

Jn tils case the patient e/si a-* 13 °\! V ' 5en ' le 'entered the hospital on September 6. 

tod developed a maAed7el ete,y wdi ' vhra the /“>“*« started 

open a marled relapse immediately subsequent to the jaundice 
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TABLE 3 — COURSE IN CASE IU 


Date 

Remarks 

Sed 

Rate 

Icterus 

Index 

Hanger 

Test 

Cho- 

les- 

terol 

Es- 

ters 

Ratio 

March 2 

Gold salts — first dose 








Solganol B, 25 mg 

73 

* 





9 

Second dose— Solganol 








B, 25 mg 







16 

Third dose — Solganol 








B, 25 mg 







23 

Jaundice first noticed 







25 

Admitted to hospital 







26 

Serum bilirubin 17 4 







26 


55 

136 

4 plus 

185 

45 

24 

29 


54 





April 1 



125 

4 plus 

210 

40 

19 

2 


42 






7 

Skin rash 







8 



115 


180 

40 

22 

12 


42 






15 


42 

125 

4 plus 

210 

35 

16 

21 


50 

i 




22 



115 4 

4 plus 

160 

40 

25 

29 


60 

68 2 

180 

90 

50 

May 7 


58 

46 

4 plus 




7 







8 

Discharged 









AP R I L_ tvl AY 


Fig 79 (Case III) 
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TOXIC HEPATITIS DURING COLD SALTS TUEnAPI 

Case ID -HJ\ a woman aged 36 had had rheumatoid arthritis f°r Evo jears. 
On March 2, 1643 iho received 25 mg of Solganol B nod on March 9 and 10 a 
rfmflar dose, all at anotlier clinic. At the beginning of tills therapy tho sedimen 
taucrn rate was 73 mm per hour On March 23 icterus war first noted and on 
March 25 she came to our clinic for the treatment of tho jaundieo and WU ad 
milted to the hospital B> March 26 the serum bilirubin was 17 4 mg per 100 cc 
the sedimentation rate 55 mm per hour and tho icterus indoi 136 Other per 
tin eat data are noted on Table 3 and Figure 79 The icterus persisted through 
'larch 22 and subsequent!) began to recede so that bj \fa> 7 it was 46 units The 
patient was discharged on the following da> 

In this cose the sedimentation rate was somewhat lower during tho jaundice 
hut did not fall predpliousl) as In the other two cases above 

During the Jaundice the patient was symptomatically better but far from well 
There was somewhat less pain and swelling of the joints but tho joints wore in 
no tease free of active rheumatic manifestations After the patient wus discharged 
from the hospftal, she remained somewhat better symptomatically for a few montlrs 
and then returned to approximately the state she was in when gold salts were first 
begun on March 2. 

Tbo follow-up study two and a half years later showed that the patient was 
still suffering with active rheumatoid arthritis tho condition remaining about tho 
*ame os when first observed in this study 

Case IV— E.N a girl aged 10 had had rheumatoid arthritis (Stills diseaso) 
for eight years The sedimentation rates for tiro eighteen months prior to tiro use 
gold salts arc recorded In Table 4 Between April 27 and June 6 1045 the 


TABLE 4 — COURSE IN CASE IV 
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hour and the icterus index 33 2 units On June 19 the sedimentation rate had 
dropped to 10 mm per hour, the icterus index remaining about stationary By 
July 11 the jaundice was not visible clinically During the jaundice the patient 
was slightly, though hardly perceptibly, better in that the objective signs of actual 
arthritis were fewer However, this amelioration was short lived, and a recent 
follow-up report found the patient unimproved 

COMMENT 

It is interesting to observe that the initial sedimentation rate of 
many patients with rheumatoid arthritis who are admitted to the hos- 
'pital falls rapidly within the first few days of hospitalization, and 
before any form of therapy has been instituted The reason for this 
is not clear, but should be kept in mmd in evaluating any form of 
therapy when usmg the sedimentation rate as a yardstick 

Attention is called to the fact that in two of these patients the 
sedimentation rate fell precipitously just before the development of 
jaundice This phenomenon has been observed in other situations in 
which the function of the hver is embarrassed, such as at the onset 
of chronic passive congestion of the liver m acute rheumatic fever 
subjects who develop cardiac decompensation It should be pointed 
out that such a sudden drop, m a patient with rheumatoid arthritis, 
rather than being considered a beneficial sign should place the physi- 
cian on his guard for an impending hver catastrophe 

It can be stated that in at least two of the subjects whose cases are 
described above the icterus resulted in a remission of symptoms, though 
this remission was extremely temporary In one case (J B ) the patient 
was much worse following the jaundice than he was before its onset 
Since all these four cases may be considered instances of failure with 
gold salts therapy in rheumatoid arthritis, this study certainly lends 
no support to the theory that gold salts produce their beneficial effect 
by hver damage 

It is purely an assumption that the icterus which developed in the 
cases described in this report was due to gold salts The incidence in 
our own series of two cases in 800 subjects is so low that it can he 
argued that these subjects would have developed icterus under any 
condition since idiopathic jaundice is fairly common m any group of 
subjects throughout the general population 

SUMMARY AND CONCLUSIONS 

1 Jaundice is an uncommon sequela of gold salts therapy (two in 
800 cases) 

2 In two of the cases here reported, visible jaundice was preceded 
by a few days by a marked drop m the erythrocyte sedimentation rate 
In the other two cases the sedimentation rate droppbd'as' the jaundice 
increased 

3 The reduction in the sedimentation rate was temporary and the 
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sedimentation rate started to rise about the same time the jaundice 
started to recede 

4 The onset of the jaundice was accompanied by an improvement 
in the patients subjects e and objective symptoms 

5 This clinical improvement was temporary, nil four cases here 
reported relapsing almost immediate]) after the jaundice subsided 
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PERICARDIAL EFFUSION IN RHEUMATOID ARTHRITIS 


Louis W Granirer, M D ° 

It was thought at one tune that the heart was rarely affected in 
rheumatoid arthritis This concept was due mainly to the lack of com- 
plete clirucopathologic studies Although the electrocardiographic ex- 
amination is generally of little or no help, careful physical examination 
may reveal some evidence of permanent cardiac involvement 1 This 
finding has been borne out recently by postmortem examinations show- 
ing an unusually high incidence of heart disease m rheumatoid arthritis 
Young and Schwedel, 2 for instance, m 1944 reported thirty-three 
cardiac lesions in thirty-eight cases of rheumatoid arthritis that came 
to autopsy The lesions were not due to arteriosclerosis or to hyper- 
tension Only three cases gave a frank history of rheumatic fever m 
childhood 

In 1941, Baggenstoss and Rosenberg 3 studied the cluneal records 
and autopsies in thirty cases of rheumatoid arthritis -with progressive 
polyarticular inflammation Fifty-three per cent had rheumatic heart 
disease and 33 per cent had a low grade, nonspecific glomeruloneph- 
ritis Boas and Riflan 4 m 1942 reviewed eighty cases of rheumatoid 
arthritis and found valvular heart disease in more than 17 per cent 
The patient that we are presenting had rheumatoid arthritis accord- 
ing to the classification based on the clinical, laboratory and radio- 
graphic observations as defined by the American Rheumatism Associa- 
tion B He had an inflammatory polyarticular process which was pro- 
gressive and deforming 

J St a white man, 44 years old, had had no childhood illness including scarlet 
fever There was no history of rheumatic fever in his youth and there had been 
no arthritis in the family He had developed a severe sore throat two years before 
admission, following which he began to lose weight and to develop stiffness and 
pain in both knees and feet, hands and spine— especially in the sacroiliac areas 
His appetite was poor and he was subject to "sweats ” He had occasional traces 
of glycosuria and a rapid sedimentation rate The pain and stiffness became more 
marked in the knees and spine and he was bedridden from time to time We saw 
the patient first one month prior to the onset of acute illness 

His present illness began one day before admission to the hospital He had a 
sudden onset of severe precordial pain associated with a shght cough 

On December 19, 1945, the patient was admitted to Rockaway Beach Hospital 
Physical examination revealed an emaciated man of asthenic build (Fig SO, 
A and E ) He showed the typical changes of rheumatoid arthritis in his hands and 
feet He was cyanotic and complained of intense pain over the precordium This 

0 Associate Phvsician, Rockaway Beach Hospital, Rochaway Beach, New Yorh, 
Assistant m the Arthritis Chmc, Dr Edward F Hartung, Chief, New Yorh Post- 
Graduate Medical School and Hospital, Columbia University', New Yorh 
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pericahdial effusion in iuieumatoid Airninms 


;&rarwrS5 Stitt i^fr/5 

*& wero fun and terapomr, owatlou of brcalhinff aboUshed *o pnln He 
pole end had flaring nine niul Tho temperature wu 101 T pulse 3-0 and blooa 
pressure 110/70 


Fig 80 —A Patient with pericardial effusion coexisting with rheumatoid arthritis. 
B Same patient, lateral view 


heart was markedly enlarged in globular fashion The apex impulse was 
visible. There was some impairment of the percussion note in the left axillaiy area. 
No evidence of consolidation could be found In the region of the left scapula The 
s ounds were rapid and slightly muffled. No murmurs could bo heard- The 
electrocardiogram showed the S T segments elevated in Leads I and II ( Fig 81 ) 
The abdomen was soft. Neither spleen nor liver was palpable 
The urine was negative. Hemoglobin was 89 per cent The red blood cell 
000 The white blood cells numbered 14 050 with polymorpho- 
nuclear* 75 per cent and lymphocytes 24 per cent 
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An x-rav examination of the chest showed no pericardial effusion and there 
was no abnormality of the lungs 

A tentative diagnosis of pleuTopencarditis was made and the patient was 
placed on a combined therapy of penicillin, 30,000 units given intramuscularly 
every three hours, and sulfadiazine, 15 gm every four hours He responded poody 
The temperature was continuously elevated and he became more restless and 
sleepless in spite of sedation Oxygen therapy increased his restlessness 



Fig 81 —Electrocardiogram December 19, 1945 Leads 1 and II show elevated 
S-T segments ( greater than 0 1 mm ) 


On December 23, 1945, the patient’s red blood cells numbered 4,470,000 and 
lus white blood cells 10,900 with 73 per cent polymorphonuclears Blood culture 
was sterile after ninety-six hours’ incubation The sedimentation was 18 mm m 
thirty-six minutes (Cutler) His nonprotem nitrogen was 48 9 mg per 100 cc. 
of blood 

On the sixth day after admission (December 25, 1945) the patient showed a 
definite pulsus paradoxus The apex impulse was not visible in the sitting or prone 
position There was widening of the area of relative dullness in the first and sec- 
ond spaces to the left and nght of the sternum m the recumbent position There 
was an impaired percussion note in the left axilla and bronchial breathing ( Ewarts 
sign) at the angle of the left scapula The heart sounds at the apex were muffled 
He was ortliopneic and cyanotic The blood pressure fell to 90/65 He showed 
all the signs of an acute cardiac tamponade and looked desperately ill 

A posterior pericardial paracentesis was done m the eighth left interspace m 
the center of the area of bronchial breathing, more towards the axilla than the 
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spine. One liter of slightly turbid fluid was removed. Culture of thfa fluid waj 
negative. Culture of the blood was also nogaUve It is Interesting to note that tno 
size and shape of the pericardial shadow changed only slightly until iorty-efgnt 
hours after the aspiration of considerable fluid (Figs 82 and 83) 

Sulfa diazin e and penicillin were discontinued It Iras been shown conclusively 
that these drugs aggravate an active rheumatic infection.* 

The patient was now placed on 10 gm. of ncetylsallcj He add dally His tern 
perature dropped to normal within twent) four hours Ho then developed. rapid 
auric ular fibrillation (Fig 84), for which quinidino in largo doses was ineffective. 
With digitalis, however, normal rhytlira was restored (Fig 85) At this time he 
became incoherent, euphoric and complained of tinnitus Salicylates wero discon 
tinued, after which he went on to complete recovery 

Ou January 15 194G his sedimentation rate was 18 mm, in thirty six minutes 
On January 17 1940 tho uric acid in tlie blood teas 2.3 mg per 100 cc. 
During the patients stay in the hospital he had no Joint symptoms He was 
discharged on January 18 1940 ono month after admission 

A few days later there was o recurrence of tho original picture of an active 
rheumatoid arthritis 


SUM MARI 

A patient with rheumatoid arthritis, with no previous history of 
rheumatic fever, developed an acute pericarditis with massive effusion 
There was no response to sulfadiazine or penicillin in adequate dosage 
Pericardial paracentesis and salicylate therapy produced a rapid re- 
covery In tho "rheumatic state' salicylates have n special effect on 
exudative lesions, such as pericarditis 7 Thera is a rapid absorption of 
exudate and diminution of fever 8 

As in rheumatic fever, it is probable— Judging from this and other 
reported cases— that every case of rheumatoid arthritis has some heart 
involvement, and that in a certain percentage there is a complete 
return to normal with the arrest of the disease Unlike rheumatic fever 
rheumatoid arthritis may spare neither heart nor joints 
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JUVENILE RHEUMATOID ARTHRITIS 

(Still’s Disease) 

James A Coss, Jr , M D ° 

Still’s disease has been described as a variety of chronic polyar- 
thritis affecting children and marked by enlargement of lymph nodes, 
splenomegaly, and irregular fever The term suggests a distinction 
between juvenile and adult rheumatoid arthritis which m practice we 
avoid However, enough differences, related to age of onset, exist to 
make the separation practical as a means of classification 

Still 1 reviewed twenty-two cases of arthritis m children and felt 
that a small number of them were actually indistinguishable from 
adult rheumatoid arthritis, while a larger number (twelve of the 
twenty-two cases ) were entirely different because of the characteristics 
noted above, and because there was less pain, an earlier onset, a lesser 
preponderance of females, and a liability to inflammation of serous 
membranes not shared by the rheumatoid arthritis of adults 

At present Stills disease is considered to be simply rheumatoid 
arthritis occurring in young individuals, the apparent differences are 
due to the varying effect of disease processes in youth and maturity 
Several facts lend support to this impression Lesions similar to those 
described in children, such as splenomegaly, lymphadenopathy, car- 
diac and pleuritic lesions, have also been reported m adults with 
rheumatoid arthritis 2 3 The age of onset is not a rehable index It is 
very low m many cases of “adult type” of arthritis, and high, over 12 
years even, in some cases that otherwise fit Still’s pattern Pathologic 
findings do not differ m youth or maturity except for certain skeletal 
changes to be mentioned later In a large senes the sex distribution is 
the same for juvenile and adult rheumatoids Systemic reaction is less 
severe m adults, but this is true of most disease processes Changes in 
vanous systems reported in adults suggest that inflammation of serous 
membranes and multiple system involvement are not confined to chil- 
dren Subcutaneous nodules have been seen m any age group 4 Despite 
these discrepancies, and others unmenboned, it is convenient to con- 
sider Still’s disease as rheumatoid arthritis be ginnin g in children of 
the age of 12 years or less We usually refer to these cases as juvenile 
rheumatoid arthritis 


From the Edward Daniels Faukner Arthritis Clime of the Presbyterian Hos- 
pital and the Department of Medicine, College of Physicians and Surgeons, Co- 
lumbia Umversitv, New York City' 

° Assistant m Medicine, College of Phy'siaans and Surgeons, Columbia Uni- 
versity 
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JUVENILE RHEUMATOID ARTHRITIS 

The sex distribution show’s a female preponderance of fixe to one 
just as m adults. 5 5 Stills disease max begin in children as xoung ns 
15 months of age, but in our experience the highest incidence is in 
those betxx een the second and third vears of life. It is not a common 
condition less than 5 per cent of all rheumatoids m our clinic fell into 
this group Previous to an mtensixe stud) of Stills disease in this 
dime, the percentage of rheumatoids below the age of 12 was onl) 
which seems nearer the usual incidence 

PATEOLOCk 

The pathologic findings are much as hax e been described in adult 
arthntis Muscle atrophx howexer, is more marked and bon) lipping 
or spurring is rarel) seen m children Lymph node hyperplasia, 
splenomegal) and hepatomcgal) are much more common in Stills 
disease (60 30 and 23 per cent respectively in this clinic) 

Myocardial endocardial and pericardial lesions similar to those of 
rheumatic fex'er are occasionally seen in juxenile arthritis, adhesive 
pericarditis is a frequent finding in autopsy cases Such lesions as 
well as the occurrence of pleurisy are fairly frequent in children 
The subcutaneous nodules seen in juxenile and adult arthritis are 
similar to those in rheumatic fex er though grossl) they may be larger 
Amyloidosis involving liver, spleen, lymph nodes nnd kidneys has 
been described as a complication of severe arthritis It Is rarely if ever 
aoted in mfld cases In a fairly large senes, 7 over 20 per cent of patients 
developing amyloid disease xvere under the age of 12 years Since 
fids group comprises only about 1% per cent of all rheumatoids, amy- 
loidosis appears most commonly to be a complication of the juvenile 
form of rheumatoid arthritis It was present in ono of two fatal cases 
*o our series 

Relative to the skeletal system an Interesting group of findings has 
been reported which results directly from arthritis and which is seen 
paly when the disease begins in early life 5 Frequent descriptions 
have been given of a generalized lack of physical maturity without 
menial impairment, bird like facies and a delicate appearance of many 
arthritic children. Other th an the generalized changes just noted, we 
have observed three types of localized skeletal change resulting from 
rJtf < ^ 3ease> one or more of xvhich are present in nearly 40 per cent 
otuiese patients Twenty five per cent have an underdeveloped mnn 
dible (brachygnathia) which gives the so-called bird like facies Thir 
ecn per cent have luxation or fusion of two or more cervical vertebrae 
bout ten per cent have abnormal shortening of one or moro fingers 
or toes An occasional patient has shortening of an entire extremity 
these changes occurred in normal individuals with no 
turbances prioT to the onset of arthritis A past history 
particularly severe disease in those localized areas 
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Fluid accumulates m joint spaces just as in adult rheumatoid arthri- 
tis and these accumulations are similar m all respects m those noted in 
the adult form of the disease 


ETIOLOGY 

The etiologic basis of Still’s disease, as of adult rheumatoid arthn- 
tis, has not been determined Certain predisposing factors common to 
patients of both age groups are 

1 Influence of climate Arthritis is rare m the tropics and most 
common m temperate zones particularly if the region is fairly humid 

2 Season Early spring and especially March brings the greatest 
number of recrudescences and new cases 8 

3 Heredity Thirty per cent of juvenile arthntics give a family his- 
tory of rheumatic fever, arthritis, arthralgias, etc 

4 Constitutional factors The children afflicted usually were not 
robust or vigorous even before the arthritis developed 

Precipitating factors are 

1 Trauma A history of recent injury may or may not be elicited 
Injury may only serve to hght up a pre-existing quiescent focus 

2 Infection Recent upper respiratory infection, pharyngitis, tonsil- 
litis, otitis or other localized infection is recorded m about 50 per cent 
of juvenile rheumatoid arthritis 

3 Operations occasionally precede rheumatoid activity despite the 
fact that removal of definite foci of infection is a rational therapeutic 
measure 

4 Exanthematous infections, such as scarlet fever or measles, occa- 
sionally seem to precipitate arthritis 

Hemolytic streptococci (group and type not determined) have been 
obtained from the nose and throat of 60 per cent of patients studied 
bactenologically m this chmc This fact together with the high anti- 
streptolysin titers obtained and the frequent association of an acute 
upper respiratory infection suggests a bacterial origin which cannot 
be dismissed without further study 

X-RAY FINDINGS 

Bony changes are not the earliest finding and a person may have 
definite arthritis without any significant changes manifest on x-ray 
films There are four stigmas which may be demonstrated in rheu- 
matoid arthntics 0 regardless of age of onset 

1 The earliest and most common finding is soft tissue change be it 
atrophy, swelling or effusion Shadows of varying contour and density 
often enable the expenenced observer to distinguish between swelling 
of tissue and effusion 

2 Next m frequence is decalcificabon, a decrease m bone density 
without loss of form which may be local or generahzed 
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3 Joint space narrowing or obliteration is seen only when the 
articular surfaces are damaged 

4. Bone destruction, like the above change, is late m appearance 
It consists of localized areas of loss of calcium seen on v ray p a es 
as punched-out areas near epiphyseal hues 
In addition to these general changes seen in patients of any age 
group, some features peculiar to juvende rheumatolds have been 
observed 

1 The previously mentioned growth changes (brachygnatnia, 
brachydactylia and cervical fusion or luxation) are well demonstrated 
by x ray 

2. Thickening of periosteum on the shaft of metacarpals or meta- 
tarsals and phalanges often gives a heavy appearance to these bones 
3 Thinning of the shaft of phalanges, etc , occasionally gives a 
delicate appearance quite opposite to the above 
4. Accelerated" growth of epiphyses mav result in a disparity be 
tween the length of long bones 

SYMPTOMATOLOGY 

Three types of patients present themselves with juvenile rheumatoid 
arthritis If die onset is insidious with no known preceding infection 
the child may complain of pam in a knee or ankle or begin to limp 
for no apparent reason Afternoon temperature is normal or slightly 
elevated fatigue, anorexia and failure to gain weight may be noted 
Pain m the joint increases and spreads to other joints On examination 
there is frequently a tachycardia out of proportion to the low-grade 
fever A soft systolic murmur may be heard which, without other symp- 
toms, would he unimpressive Moderate cervical, axillary, epitrochlear, 
inguinal or popliteal lymph node enlargement may exist The spleen 
or liver may be enlarged If the process is not recent, joint effusion and 
welling together with local muscle atrophy jiresent a striking picture 
Fusiform swelling about proximal interphalangeal joints Is seen Ter 
minal interphalangeal involvement is more common in Stills disease 
than in adult arthrihs As a rule, cases with such an onset are char 
actenstlc and easily diagnosed 

The second type of patient has a history of an acute onset of migra 
tory polyarthritis often following some infection such as to nsillitis or 
P aryngitis At first, joint involvement is minor but systemic reaction 
is marked with temperature fluctuating to 103° F or higher, a high 
erythrocyte sedimentation rate and marked leukocytosis A distinct 
systolic murmur and an altered electrocardiogram pattern may exist, 
suggesting myocardial damage These cases arc easily confused with 
r eiimatic fever, the diagnosis usually made on preliminary examine 
non Gradually the acute episode subsides, the temperature may con 
unue elevated in the afternoon hut at much lower levels Now joint 
involvement becomes n prominent factor Painful fusiform fingers and 
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joint fluid accumulations, muscular atrophy and early limitation of 
motion persist Cardiac findings disappear and the electrocardiographic 
pattern reverts toward normal The disease which had been a diagnos- 
tic problem is now obviously rheumatoid arthritis 

The usual laboratory guides of adult arthritis are valueless m Still’s 
disease, for the antistreptolysin titer is high and the streptococcus ag- 
glutination titer is normal just as in rheumatic fever 6 Fortunately the 
differentiation is not imperative m the acute phase for the treatment 
indicated is the same 

The last type of patient is easily recognized because he is seen 
for the first tune after the systemic reaction has subsided and he is 
left with only smoldering characteristic joint changes There may be 
muscle atrophy, enlargement and limitation m motion of large joints, 
fusiform fingers with early flexion and extension contractures, limited 
motion in temporo-mandibular or cervical articulations A shortened 
finger or two may be seen, the patient may hmp because of old hip 
or knee involvement or an affected limb may be smaller in circum- 
ference than its opposite member Subcutaneous nodules are occa- 
sionally present Roentgenograms are typical 

LABORATORY FINDINGS 

Most patients with Still’s disease have an anemia (hemoglobin 70 to 
80 per cent), and there is a general tendency to slight leukocytosis 
which may be marked m acute cases Extremely severe leukocytosis is 
associated with a poor prognosis In two fatal cases from this clinic 
the leukocyte count was over 30,000 per cu mm of blood The urine 
is normal except the occasional patient m whom amyloid nephrosis 
develops 

Electrocardiograms show evidence of no abnormality in most cases 
despite the common occurrence of tachycardia Some patients develop 
T-wave changes and a long P-R interval suggestive of rheumatic car- 
ditis In those patients m whom arthritis persists and other symptoms 
subside, the electrocardiogram usually reverts to a normal pattern 

The erythrocyte sedimentation rate is moderately or markedly in- 
creased (30 to 130 mm m one hour— Westergren method) As noted 
before, the streptococcus agglutination titer is rarely elevated, whereas 
m adult rheumatoids it is positive in from 50 to 66 per cent of the 
cases The antistreptococcus hemolysin titer is significantly elevated 
m Still’s disease (mean of 250) 

Joint fluid obtained by aspiration is no different from that obtained 
m adults 11 

DIFFERENTIAL DIAGNOSIS 

The major difficulty is the differentiation of juvenile rheumatoid 
arthritis from rheumatic fever The lack of response to salicylates is 
helpful m ruling out rheumatic fever and severe cardiac damage is 
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unco mm on uq Stills disease Persistent joint symptoms with subsiding 
reaction in other systems usually indicate the diagnosis which may be 
possible to determine only with the passage of time The antistreptol) - 
sin and streptococcus agglutination tests are of no value because 
results are similar In these two conditions Stills disease and rheumatic 
fever are in many ways so similar that some observers suggest the name 
of rheumatoid or rheumatic state to encompass them both 
Tuberculosis occurs in older individuals and is usually mono- 
articular 

Haverhill fever may simulate arthritis of acute onset but the presence 
of a rash the lack of chronicity and presence of a demonstrable 
causa the organism distinguish it 

Brucellosis is less common in young children but must be considered 
when the diagnosis is sn doubt. The agglutination or skin tests should 
be diagnostic. 

prognosis 

Two patients of the fifty six in our experience died Death results 
from some complication as a rule. Die most directly associated conch 
tion is perhaps amyloidosis 

Morbidity is definitely less in children than in adults Children do 
well as a rule if proper supportive care is given most ore left with 
minor deformities when the process has burned itself out, while a very 
few have progression of changes until they are hopelessly crippled and 
confined to bed or wheelchair 

Recurrences after a maximum period of activity are not often seen 
m children but we occasionally see a patient who has repeated bouts 
of renewed activity extending well into adult life 

TREATMENT 

There is no specific treatment for Still s disease and until we arrive 
at a clearer concept of the etiologic factor such a treatment may remain 
undiscovered The same measures tried in adult rheumatoids have 
been tned in the juvenile patients, including vaccines vitamins cod 
liver oil, bee venom, foreign protein artificial fever, induced jaundice 
chrysotherapy etc. 

Because the process tends to be self limited some nonspecific mens 
ures are important. Rest is necessary during the acute phase with high 
fever, leukocytosis suggestion of myocardial damage A child in this 
stage should be handled like one with rheumatic fever Later as im 
provement occurs, restriction is goi erned by the temperature* erythro- 
cyte sedimentation rate and the patient s sense of well being On return 
to school any excess activity such as gymnasium classes should be 
eliminated. In the transition period when school attendance is not 
practical, it is desirable to employ a home, teacher 
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A high- vitamin, high-calonc diet is essential. Added cod hver oil 
is of value if tolerated 

Physiotherapy is used when the acute process subsides Gentle mas- 
sage, dry or moist heat, and baths help depress muscle spasm and pain 
Lightweight, posterior, molded plaster splints are made to prevent 
contractures and subsequent deformity of the knees, hips, elbows, 
wrists and fingers Splints are worn all mght and part of the day If 
neck pain develops or flexion begins, a light plaster collar is used or 
m extreme cases head traction may be tried 

Deformities already present must be corrected with slan traction, 
wedge casts or skeletal traction so that proper splints may then be 
apphed 12 If skeletal changes such as ankylosis or cervical fusion have 
occurred, the only measure left is operative interference to correct 
the deformity or improve posture 
If anemia exists, repeated small transfusions and maintenance doses 
of non are given Barbiturates are valuable for restless, sleepless 
patients particularly when given with salicylates 

Salicylate given as the enteric-coated sodium salt often relieves pain 
more than any other one measure In children we prescribe 0 6 gm 
or more three or four times daily as needed The entenc coating causes 
fewer gastric upsets Simultaneous sodium bicarbonate is not given as 
it has been shown to reduce the level of salicylate in the blood 18 
Our results with gold treatment have not been promising in children 
but we feel that this therapy merits a trial m patients not benefited by 
the usual supportive measures In this chmc we have used a prepara- 
tion of sodium aurothioglucose (Solganol B Oleosum, Schenng Cor- 
poration) The initial dose is 3 to 5 mg , increased to 25 mg but we no 
longer give larger doses even though children’s tolerance is better 
than adults’ The usual checks for toxicity must be employed and 600 
mg constitutes an average course Some very young patients have 
received not more than 200 to 300 mg in a course A rest period of six 
weeks or more is given before gold is again instituted If there is no 
benefit from three courses of 600 to 800 mg each, the therapy is pur- 
sued no further It goes without saying that a knowledge of possible 
toxic effects and careful clinical and laboratory control of the patient 
is essential if chrysotherapy is instituted We have seen only two cases 
of moderately severe toxicity, both of which rapidly cleared on with- 
drawal of the drug There have been no fatalities with chrysotherapy 
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MENOPAUSAL ARTHRITIS 


Robert B Greenblatt, MD, CM" and 
Herbert S Kupperman, Ph D , M D f 

It is with some misgivings that the endocrinologist attempts to justify 
his intrusion, however limited, into the field of arthritis Nevertheless, 
a symposium on this subject would not be complete unless the case 
for or against the hormonal role in so-called arthralgia and arthritis 
of the menopause is presented At the outset it must be stated that if 
such a relationship does exist, it is neither generally recognized nor 
appreciated Recently a whole issue of a journal was devoted to the 
study of the menopause 1 In some dozen articles m this issue reference 
to the subject m question was made but once 2 

Earlier in this century, the presumptive diagnosis of menopausal ar- 
thritis was frequently entertained but could not be substantiated Some 
causal relationship between certain arthritic disorders and hormonal 
disturbances often had been suspected For instance, m 1932 Lenche 8 
reported the case-findings of a patient who had been treated unsuc- 
cessfully for articular tuberculosis of the knee The history suggested 
an hormonal basis for the affection smce pam m the right knee accom- 
panied her irregular bouts of menstruation Complete recovery oc- 
curred subsequent to a course of estrogenic therapy Lenche felt that 
the chronic articular affection m this particular instance was of ovanan 
ongm and suggested the following explanation in such cases 

An> agency or agencies producing localized vasomotor equilibrium of 
hyperermc type may terminate in epiph>seal osteoporosis and the articular 
signs showing its presence consist of pain, limitation of movement, synovial 
swelling and other signs 

The advent of potent estrogenic preparations has yielded ad hoc 
propter hoc evidence which may permit the assumption that certain 
arthralgias and articular disorders have an endocnnologic background 
Furthermore, room for further thought about this problem recently 
was provided by Selye 4 

Despite the divergence of opinion as to the true nature of the ar- 
thritic pathology present at the menopause, the recognition of painful 
joints as a complaint of note associated with the climacteric should be 
more widely accepted 5 0 7 The controversial issue does not revolve 
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around the recognition of the disturbance as an entity in the complex 
syndromo of the menopause but is concerned with the pathological 
classification of the arthritic condition In addition, the manifold en- 
docrine disturbance at the menopause hns not aided in determining 
the etiological agent responsible for the initial episodes of nrthralgia 
or exacerbations of the arthritis already present This, too, has added 
to the lack of unanimity of the conceptions applied to the therapeutic 
approach to the problem 

With respect to the pathological picture seen at the menopause, it 
has been suggested 8 that the condition may comprise one or a com 
bination of the following 

L Arthralgia or arthrosis A condition devoid of overt pathological 
manifestations but considered merely as a dysfunction expressed sub 
jechvely m terms of tenderness, painful motion and myalgia 

2 Atrophic or rheumatoid arthritis A condition associated with 
typical pathological changes and which, in many instances, is markedly 
aggravated by the climacterie 

3 Hypertrophic or degenerative arthritis A condition exhibiting 
the usual pathological picture of osteoarthritis which is either initiated 
or aggravated during the transitional period of the menopause 5 

4 Villous or climacteric arthritis A form of arthritis which invariably 
involves the weight bearing joints, particularly the knees While this 
has not been accepted as a definite entity, the claim is that it is neither 
an expression of atropine nor hypertrophic arthritis “ This latter 
affliction has been designated as gonalgia by Bolder and other? 10 

The manifestations of the menopause are characterized by a gen 
eralized hormonal imbalance Decreased muscle tonus tendency 
toward osteoporosis disturbance of fluid balance, and inclination 
toward obesity are associated with the manifold pbysio-neuro vascular 
disturbances of this period The contradictory views negating the ac 
ceptance of menopausal arthritis as an entity have been dependent 
upon the complex pathology of the arthritides associated with this 
age period The evidence associating the menopause with joint disa 
bflity implicates the endocrine changes of the climacteric as one of the 
principal mechanisms responsible for precipitating the arthritic attack. 
In essence, it may be said that although the direct relationship of the 
glands of Internal secretion to the production or alleviation of arthritis 
is not absolute both the experimental and rhnieai evidence have ade 
quately demonstrated that the endocrines play an important role in 
some types of joint pathology Hormones, by their excess or lack, may 
act either as the etiologic or predisposing-agent. It must be recalled 
that hormones are not merely chemical messengers, but also Important 
metabolic catalysts 

,^ e literature on the implication of the various endocrine gl ands, 
either in hypersecretory or hyposecretory states, is quite extensive and 
only a brief rdsiimd pertinent to this discussion is here included Selye 
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and his associates 4 recently demonstrated the role of the adrenal glands 
m the production of arthritis through the experimental induction of 
rheumatoid arthritis in rats by the parenteral a dminis tration of massive 
doses of desoxycorhcosterone acetate Joint lesions were more readily 
produced with tins adrenal cortical steroid m adrenalectomized or 
thyroidectomiyed rats when the animals were exposed to cold In 
contrast, arthritis has been reported m deficiency states of the adrenal 
glands, as m Addison’s disease 4 Similarly, the osseous changes observed 
in hypothyroid states, as in myxedema, have been found to predispose 
the patient to arthritic pathology 11 Hyperthyroidism, on the other 
hand, often is comphcated by some joint malfunction simulating rheu- 
matoid arthritis 12 13, 14 Dysfunction of the hypophysis has also been 
indicted as a cause of arthritis In the menopause, the arthritic state 
has been noted m a large percentage of women going through this 
transitional period of life— a period of life fraught with numerous com- 
plaints of a physio-neuro-vascular character lc - 10 Probable contributor)' 
factors to the arthralgia of the menopause, m addition to the endocrine 
alterations, are mcrease m weight, vasomotor changes, emotional in- 
stability and hypertension 

Presumptive evidence of the relationship of the alterations in ovarian 
secretions to the mception of arthritic changes is based on the follow- 
ing observations 

1 Arthritis or arthralgia has been noted m 27 per cent of 1000 
menopausal cases 17 

2 The data on the sex incidence of adults between the ages of 37 
and 54 exhibiting arthritic complaints show that five times as many 
females as males are affected with jomt dysfunctions 15 

3 Artificial menopause, induced by either x-ray irradiation or sur- 
gical extirpation of the ovaries, is frequently followed by complaints 
of an arthralgic nature 

4 Favorable response of such patients to estrogenic therapy 

5 Favorable effect of pregnancy upon rheumatoid arthritis 18 

6 The arthritic process is usually limited to the period of transition 
during the menopause Consequently, the process is usually not pro- 
gressive and usually subsides after a few years without exhibiting 
residual changes 

7 Exacerbation of arthritic episodes during the menstrual period at 
the time of the menstrual cycle when estrogens are at a low level 

Other factors which are frequently present during the menopause 
and which deserve consideration are thyroid hypofuncbon and general 
mcrease in weight The latter two factors must be strongly considered 
since their neglect in the treatment of menopausal arthritis may he 
responsible for failure in attaining a successful therapeutic climax to 
the problem at hand 

There is a great variation in the joints that are involved Most fre- 
quentlv affected are the hands and weight bearing joints, such as the 
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hates, hip joints, and ankles, less frequently an. the shoulder joints, 
mste, fingers, cervical and lumbar spines The p ithology m thru 
pamfol joints ma\ be negligible' The p ithology mn lie hunted tu 
demonstrable changes In the joint activities or penarthntic uivohi 
meat of the soft tissues resulting cither in a fibrosis, m\ ositis or bur 
etas. 

TyTEium 

The diagnosis of menopausal arthritis or artliralgia may be made 
prmcijiall} from the history and the response of the patient to therapy 
The therapeutic approach to the problem re\ ol\ es around the attempt 
to correct satisfactorily the constitutional disturbances present nt nr 
during the menopause 
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active principles of the thyroid hormone is noted and an exacerbation 
of the hyperthyroidism may result To avoid an untoward response 
of the patient to thyroid therapy it is advisable to place the patient on 
small doses of %~to % grairrbf thyroid daily and, in the event that 
no evidence of intolerance is observed, the dose may be gradually in- 
creased until the desired clinical response is approached 
The rationale for thyroid medication is based on the following ob- 
servations 

1 Thyroid therapy tends to correct certain physiological upsets at 
the time of the menopause and promotes an attempt to equalize the 
processes of catabohsm and anabolism The anabolic phenomena noted 
at the menopause are thus, m a measure, counteracted 

2 Estrogenic therapy may have an inhibitory effect upon the meta- 
bolic principle of the thyroid gland either indirectly by inhibiting the 
thyrotrophic hormone of the hypophysis or directly by inhibiting the 
metabohc hormone itself 28 24, 25 Replacement therapy with thyroid, 
while not preventing this inhibition, will counteract the physiological 
depression of the thyrcffd gland 

Hall and Monroe 18 noted that thyroid medication m patients with 
hypertrophic arthritis proved of value Many of the patients with 
hypertrophic arthritis showed evidence of hypothyroidism and these 
investigators ascribed the beneficial effects following thyroid medica- 
tion to better and mcreased joint nutrition 

General Supportive Methods —To increase the effectiveness of the 
endocrine regimen it is desirable, at times, to incorporate some ortho- 
pedic supportive methods, particularly when pain m the weight- 
bearing joints and postural joints strain are present. Notwithstanding 
the pain associated with movement of the affected joint, it is essential 
that there should be no limitation of motion of the joints Perhaps com- 
plete bed rest should be resorted to only when motion is associated 
with excruciating pam Diathermic and heat treatments are of value 
m mcreasmg vasodilatation Orthopedic measures may be needed 
Such procedures, however, should only be incorporated into the 
therapeutic regimen under the direction of or by the specialist in this 
field Of prime importance in the therapeutic approach to the meno- 
pausal arthntides is prevention of excessive increase m body weight 
Dietary control, description of which is beyond the scope of this paper, 
may be said to depend upon a decrease of carbohydrate and fat intake 
It has also been suggested that autohemotherapy be used as a sup- 
plementary means in those patients m whom the pathologic condition 
has reached an advanced degree or m whom failure of response to 
estrogen therapy has been observed. 20 This latter therapy, in con- 
junction with artificial fever therapy, has been used with a fair de- 
gree of success m those patients m whom estrogen therapy has failed 
Another phase in therapy has been suggested by the interesting ob- 
servations of Hench, that jaundice , infectious or toxic in origin, has an 
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ameliorating effect on atrophic and hypertrophic arthritis 27 Since 
jaundice, pregnancy and vitamin D in certain cases have been shown 
to have a beneficial effect on atrophic arthritis, it was suggested that 
a common denominator mnj be designated as the antirheumatic 
factor Since estrogens cholesterol (both found in increased amounts 
in the blood during pregnancy), vitamin D and bile salts all contain 
the phenanthrenc nucleus Hench postulated that the antirheumatic 
principle of the future which would be effective in alleviating all types 
of arthritis would contain tills chemical nucleus On the other hand, 
another interpretation allying jaundice to the beneficial effect ob- 
served with estrogens in arthritis maj ho presented Undoubtedly 
when jaundice supervenes there is some interference with hver func- 
tion and decrease in detoxifying activity of the liver Jaundice might 
well be associated with an increased amount of available estrogens 
in the blood stream and tissue since the gonadal hormones are metabo- 
lized b> the hver, 20 90 51 and impairment of liver function is asso 
dated with inadequate inactivation of estrogenic substances Thus 
jaundice attains physiologically what is observed after exogenous ad- 
ministration of estrogenic substances 
The status of endocrinotherapy in the arthritides occurring at or 
after the menopause is not as yet defined *- There is much to be ex- 
plored and a field for further investigation lies ahead The roles of in- 
fectious processes, faulty diet and elimination emotional stress and 
strain, vascular phenomena and fatigue are factors that cannot be 
ignored. The purpose of this paper is to emphasize that the arthnbe 
state associated with menopausal symptoms should not be underesti- 
mated or minimized that the internist gynecologist, orthopedist and 
the general practitioner take cognizance of the fact that judicial 
glandular therapy may afford relief when other measures have failed 

SUMMARY AND CONCLUSIONS 

1 Some hormonal dysfunction may be responsible for the inception 
or the exacerbation of many of the arthritides occurring at or after the 
menopause 

2. The symptoms of menopausal arthralgia and arthritis may be 
ameliorated by estrogenic therapy A therapeutic tnal employing 
arge doses such as 2000 to 10,000 R U of estradiol benzoate or its 
equivalent every seven to ten days for a period of several moDtlis, Is 
a visable Adjunctive thyroid therapy should be used m specific in 
stances 

. ^ Patients with arthralgia associated with the symptoms of change 
° life may show no demonstrable pathologic changes in the joints 
in those who do show changes atrophic arthritis is more common than 
me hypertrophic variety 
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PNEUMOCOCCIC ARTHRITIS TREATED WITH PENICILLIN 

Report of Six Cases 

Joseph J Bunim, MD, Sc D (Med )° 

In only a few types of rheumatic disorders has penicillin achieved 
good therapeutic results It is of no value m rheumatic fever, 1 rheu- 
matoid arthritis, 2 osteoarthritis or gout In the arthntides caused by 
organisms sensitive to penicillin such as pneumococci, streptococci and 
gonococci on the other hand, it has been used with moderate success 
Pneumococcic arthritis is rare Bulldey 3 found only 172 cases 
recorded from 1888 to 1914 In this group, the arthritis was associated 
with pneumonia m about 70 per cent of the cases Of the remaining 
30 per cent, less than half had an extrapulmonary pneumococcic focus 
and the rest had no discoverable source of the infection Of 31,757 
cases of pneumonia reported by various authors, pneumococcic 
arthritis occurred in ninety-seven, 4 an incidence of one in 327 
Until the advent of chemotherapy, the treatment for this condition 
frequently included surgical procedures For example, arthrotomy was 
performed in ninety-one of the cases m Bulkley’s series In 1944, how- 
ever, Blankenhom and Grupen 5 reported eleven cases of pneumococcic 
arthritis, all treated with repeated aspirations and sulfonamide or 
specific serum Of these the only case that required incision and drain- 
age was seen before the sulfonamides were m use 
The present report is based on six cases of arthritis due to type- 
specific pneumococci, observed on the Third (New York University) 
Medical Division of Bellevue Hospital In four of the cases the arthritis 
occurred during the course of a pneumonia with bacteremia These 
have been partly dealt with m a recent paper by Tillett, McCormack 
and Cambier c In the fifth case, the arthritis was associated with 
pneumococcic endocarditis In the sixth, there was no pneumonia, 
bacteremia or other source of the organism Five of the six patients 
were seen in 1943 and 1944 and were treated with penicillin, three 
mtra-articularly as well as systemicaHy One patient was observed 
m January 1937 before effective chemotherapy for pneumococcic in- 
fections was known and m this case specific antiserum was used 

CASE REPORTS 

Case I — J S , a white man aged 48, was admitted with pneumonia of the right 
lower lobe of four days’ duration Arthritis of the nght knee had developed on 

From the Third (N \ U ) Medical Division of Bellevue Hospital and The 
Department of Medicine, New York University College of Medicine 

° Assistant Professor of Clinical Medicine, New York University College of 
Medicine, Associate Visiting Physician, Bellevue Hospital, Chief of Arthritis Clinic, 
New York Umveisitv College of Medicine Clinics, New York City 
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the third day of his illness The Joint was painful, swollen tender warm but not 
red. Twenty five cubic centimeters of thick green purulent fluid were aspirated 
in which by direct smear many gram positivo diplococci were demonstrable No 
other Joints were inflamed T)-po I pneumococcus was recovered from the blood 
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fluid was sterile although a smear showed an organism with a "moth-eaten” ap- 
pearance Forty thousand units of penicillin were given intramuscularly that day 
On the fourth day, 10,000 units of penicillin were introduced into the joint ° The 
culture and smears of the fluid obtained that day and on four subsequent taps 
were free of bactena After each tap, fluid reaccumulated but m gradually dimin- 
ishing quantities It became lighter in color and thinner in consistency although 



Fig 87 (Case I) -X-rays of both knees showing no changes in the articular struc 

tures 

it continued to show pleocytosis Repeated x-rays of this jomt showed evidence of 
effusion but no abnormal changes m the bone The temperature gradually de- 
clined and readied a normal level on the thirteenth hospital day The patient was 
discharged on the thirty-ninth hospital day He was able to bear weight and wall 
with the aid of a cane The knee was somewhat stiff but not painful, tender or 
warm and showed no signs of fluid (Figs 86 and 87) 

Summary —After the administration of penicillin intravenously, intra- 
muscularly and mtra-articularly, the blood and synovial fluid of a 
patient with Type X pneumoma and monarticular arthritis became 
sterile and good joint function followed 

Case II — T P , a white male aged 77, entered the hospital with lobar pneu 
monia of the right upper and middle lobes on the eighth day of illness He had 
received no chemotherapy before then One day prior to admission, the right knee 
became swollen, painful, tender and warm but not red No other joints were in- 
volved A blood culture taken on admission yielded Type I pneumococcus The 
white blood count was 28,200 and the temperature 103 4° F Seventy thousand 
units of penicillin were given lntrai enously and intramuscularly The next da' 
the blood culture w as stenle Eights -eight cubic centimeters of thick, green, puru- 
° For mtra-articular use, 10,000 units of the sodium salt of penicillin Mere in- 
cluded in 1 cc of saline 
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lent fluid were removed from the knee Gram pojitlvo d/plococci were jean on 
direct smear and Type I pneumococcus grew out on culture. AcUvo penicillin was 
demonstrated In vitro to be present in flits fluid Seventy thousand units of pen 
ldUin were again given parenteral!) On flie third day 40 cc. of thick light brown 
fluid were removed from the Joint and fliis time also the smear and culture were 
positive. Forty thousand units of penicillin were given intramuscularly that dn> 



day f tb,rd „ tap , yl ' llkd 45 «*• of yellowish brown fluid which proved 
the bl^vl <*« each tap although both it and 

hnrot^l /™? lDe '?, ,te ?k 1116 temperature reached a normal level on the eleventh 
° f P enWUte '™ re ■**«“ Paronteraily none rf 
tat ° ^ )oint Oneeairtluitic change, were seen 
n ° d “ tra , cU ? 1 0 l«ne Became of a flexion deformity 
wped, traction was applied and later a ’wedged plaster cast was made 
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The knee showed little further improvement and the patient was transferred to 
the orthopedic service Six months later he developed acute toxic hepatitis with 
fever, leukocytosis, jaundice and hepatomegaly and died on the fourth day of this 
illness (Fig 88) 

Summary —An aged patient with osteoarthritis, a Type I bacter- 
emic pneumonia and monarticular arthritis was treated with penicil- 
lin parenterally The blood stream became sterile m twenty-four 
hours, the synovial fluid not until ninety-six hours had elapsed 
A flexion deformity developed and prolonged orthopedic care was 
necessary 

Case III — G R , a 76 year old white woman, entered the hospital with pneu- 
monia of tlie left lower lobe on the fourteenth day of illness Type VIII pneumo- 
coccus was obtained on blood culture Since the age of 40 she had had pam, stiff- 
ness and deformity of both wrists, elbows, knees and ankles On the seventh day 
of her pneumonia both wnsts and hands became markedly swollen, painful, tender, 
red and more limited m motion than before the present illness There were no 
acute changes in the other joints In x-rays of the hands excessive production of 
bone at the distal interphalangeal joints was noted, tvpical of osteoarthntis, and 
at the wrists, marked narrowing of the joint spaces with some destruction of bone 
at the articular surfaces, consistent with a diagnosis of rheumatoid arthritis (Figs 
89 and 90) Thick, brown, purulent fluid removed from the left wnst on the 
second hospital day showed gram-positive diplococci on smear and Type VIII 
pneumococcus on culture 

Seventy thousand units of penicillin were given intravenously and intramus- 
cularly On the following day the blood culture was sterile On the fifth day after 
270,000 units of pemcdhn had been given parenterally, 3 cc of purulent matennl 
was removed from the left wrist and 10,000 units of penicillin were instilled A 
smear of tins fluid showed a few gram-positive diplococci but the culture was 
stenle Forty thousand units of penicillin were given intramuscularly on each of 
the following three days Clinically both wnsts and hands showed marked im- 
provement, and complete subsidence of the swelling and redness occurred though 
motion remamed markedly limited The patient left the hospital against advice 
on the twenty-eighth hospital day (Fig 91) 

Summary —In a patient 76 years old who had had a long-standing 
and advanced rheumatoid arthritis, a suppurative polyarthritis oc- 
curred during the course of Type VIII pneumonia with bacteremia 
After the administration of penicillin intravenously, intramuscularly 
and into one of the joints the blood and the synovial exudate became 
stenle and the joints returned to their former state The joint into 
which no penicillin was injected did as well as the one that was treated 
locally 

Case IV — M McK , a 65 year old white woman, was admitted with signs of 
pneumonia in nght and left low er lobes She was completely disoriented and could 
give no lustor> The heart showed auricular fibrillation at a rate of 160 Most 
of the joints had undergone osteoartlintic changes The nght knee w’as swollen, 
warm, tender but not red The temperature w'as 104° F and the white blood 
count 8000 A Type XII pneumococcus was recovered from a blood culture taken 
on admission A few cubic centimeters of purulent fluid were removed from the 
nght knee and gram-positive diplococci were seen on smear and Type XU pneu- 
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mococcus was recovered on culture One hundred forty-five thousand units of 
penicillin were given intramuscularly and intravenously within the first two days 
The bacteremia cleared after 70,000 units were administered The pabent died 
fifty-eight hours after admission 
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Summary —In a moribund patient with rapid auricular fibrillation 
and Type XII bacteiemic pneumonia with monarticular arthritis oi 
unknown duration, the administration of penicillin was followed by 
clearing of the blood stream but death occurred on the thud day 

Case V — M L , a Negro woman of 65, wa s admitted complaining of inability 
to walk because of severe pain, swelling and stiffness of both knees for the past 
six da>s Since the age of 40 these ]omts had been stiff and painful from time to 
time The pabent was marhedl> obese, weighing over 300 pounds Both knees 
were swollen, painful, tender, v'arm, stiff but not red X-rays of these joints 
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thawed advanced osteoarthritic changes with marked effusion in the suprapatellar 
spaces. The temperature on admission was 103 4 F and the white blood count 
12900 The blood culture was stcrilo Tho Wassermann and Kahn reactions were 



ne 8 att ™ for the «pta*l fluid. Purulent fluid aspirated 
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One hundred thousand units of penicillin were given parenterally and 20,000 
units were introduced into the right knee On the following day a culture of tie 
fluid from each knee was again positive, 40,000 units were given intramuscularly 
and 20,000 units into the right knee On each of the next four days 40,000 units 
of penicillin were given intramuscularly On the fourth day of therapy no fluid 
had been obtained on tapping the right knee but that cultured from the left was 
still positive for Type XXVT1I pneumococcus Twenty thousand units were again 
injected into the right knee The next tap of the left knee on the seventh day re- 
sulted in a stenle fluid, no fluid could be aspirated from the right knee On the 
ninth and eleventh days the exudate from the left knee contained pneumococci 
again A more intensive course of penicillin therapy was then instituted, the drug 
being given intravenously and intramuscularly On the sixth day of this second 
course the fluids removed from both knees were stenle on culture The tempera- 
ture, however, fluctuated between 101° F and 102 4° F Both lower limbs bej- 
came diffusely swollen and tender It was thought that a bilateral thrombophlebitis 
and cellulitis had developed. Penicillin had been discontinued and a six day course 
of sulfadiazine was administered without definite improvement During the next 
four weeks the temperature slowly receded The edema of both limbs disappeared 
and the swelling of both knees diminished With the aid of physical therapy and 
general care the patient was finally able to get about on crutches She was dis- 
charged 202 days after her admission (Fig 92) 

Summary —An elderly syphilitic Negress, who developed a Type 
XXVIII pneumococcus arthritis in both knees, which had previously 
been the seat of a long-standing osteoarthritis, was treated with penicil- 
lin parenterally including direct injection into one joint The exudates 
of both joints eventually became bactena-free but clinical improve- 
ment was slow and was retarded by diffuse cellulitis of both lower 
limbs 

Case VI — F LaS , a white woman of 47, entered the hospital because of con- 
gestive heart failure She had been admitted twice in the past six months for the 
same reason The diagnoses previously reached were essential hypertension, hy- 
pertensive and arteriosclerotic heart disease with dila tation of the aorta, sclerosis 
of the coronary arteries and myocardial fibrosis She had been given digitalis and 
diuretics dining the past year On admission, the cause of a spiking temperature 
reaching 105 4° F was not apparent until the twenty-eighth hospital day when 
a blood culture yielded 100 colomes of Type V pneumococcus per cubic centime- 
ter This occurred on January 10, 1937, before an effective sulfonamide denva- 
tive for the pneumococcus was known The patient was treated with Type V 
antiserum On the second and third days of specific therapy, respective blood cul- 
tures yielded 150 and 200 colomes per cubic centimeter Seven days after the 
bacteremia was demonstrated and on the fourth day of specific therapy, an effu- 
sion was noticed in the right knee joint. It was swollen, painful and tender 
Twenty cubic centimeters of cloudy fluid were removed and found to contain Type 
V pneumococcus Two days later showers of petechiae appeared m the conjunc- 
tivae and skin, and on the following day the patient died A total of 1,092,000 
units of antiserum had been given intravenously without effect None was intro- 
duced into the joint While there was no evidence of lobar pneumonia it is quite 
possible that the changes due to congestive failure obscured the signs of a broncho- 
pneumonia The cause of death was thought to be a pneumococcus endocarditis 
An autopsy was not done (Fig 93) 

Summary —Pneumococcus Type V bacterial endocarditis developed 
m a patient with arteriosclerotic and hypertensive heart disease and 
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was followed by a purulent monarticular arthritis Neither the bac- 
teremia nor the arthritis responded to specific antiserum which was 
used m this case before the advent of chemotherapy 

COMMENT 

Following penicillin therapy the blood and synovial fluid became 
sterile in every case The blood became free of bacteria one or more 
days before the joint exudate Whether it is necessary to inject penicil- 
lin directly into the joint besides giving it systemically cannot as yet 
be stated with finality In each of the two cases with bilateral, sym- 
metrical joint involvement penicillin was injected mto one joint but 
not mto the other, yet there was no significant difference either 
clinically or bacteriologically between the treated and untreated joints 
Such results are understandable when it is recalled that penicillin 
crosses inflamed synovial lining in either direction, from blood to joint 
fluid or reversely Rammelkamp and Keefer 7 instilled 10,000 units of 
penicillin mto an inflamed knee jomt and recovered some of it in the 
serum twenty-five minutes later The maximum blood level (0019 
units per cc ) was reached m seventy minutes and penicillin was still 
present m the circulation four hours later Herrell, Nichols and Heil- 
man 8 found that penicillin after intramuscular or intravenous admin- 
istration could reach the synovial fluid of suppurative joints and m 
some instances attain a concentration approximately half that of the 
blood Balboru, Shapiro and Kydd 9 determined that after intramuscular 
administration, penicillin readily penetrates the jomt fluid (rheumatoid 
arthritis) and that maximum antibacterial quantities persist longer 
in it than m the blood serum Tillett 6 demonstrated m two of the 
cases mcluded m this senes (Cases II and III) the presence of active 
penicillin that diffused from the blood stream mto the articular 
exudate On the other hand, these cases also show that direct injec- 
tion of penicillin mto an articular cavity does no detectable damage 
to the surrounding tissues, and the high concentration thus achieved 
may possibly stop more promptly the destructive processes in a 
purulent jomt 

In most of the cases reported here, effusion recurred in the inflamed 
joints, necessitating repeated aspirations This reaction occurred in 
the jomts not mjected as well as those mjected with penicillin. Fur- 
thermore, fluid reaccumulated for a time, varying from days to weeks, 
after the exudate had been found free of bacteria on several successive 
taps 

In none of the cases m this senes was a migrating polyarthritis ob- 
served This clinical pomt is helpful in distinguishing this type of 
arthntis from gonococcic or rheumatic polyarthritis Pneumococcic 
arthritis has an affinity for large jomts, particularly the knees In Bulk- 
ley’s senes, the knee was the jomt most frequently attacked In 75 
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The pneumococcic infection was superimposed on a preexisting 
arthropathy in four of our cases Rufus Cole 10 drew attention to this 
predisposing factor in 1902 and several cases of gout as well as many 
of osteoarthritis and rheumatoid arthritis have been reported in which 
the involved joints were subsequently infected by the pneumococcus 
Smce penicillin has no favorable effect on these underlying joint dis- 
eases, one cannot anticipate more than a return to a former state of 
articular function from successful treatment of the superimposed bac- 
terial infection 

As has been observed by others, the prognosis as to life in this dis- 
ease is governed not by the articular changes but by the seventy of 
the extra-articular infections such as bacteremia, pneumoma, endo- 
carditis and meningitis Two of our six patients died, one after an 
overwhelming septicemia and the other with an endocarditis In 
neither instance did the arthritis significantly influence the outcome 

SUMMARY 

Six cases of pneumococcic arthnfas due to Types I, V, VIII, XII and 
XXVIII are reported Penicillin was administered intravenously and 
intramuscularly m five cases, three of which also received it mtra- 
articularly Prompt sterilization of the blood stream and subsequent 
sterilization of the synovial fluid followed. Surgery was not necessary 
in any instance 

Prognosis as to life is governed not by the arthritis but by the 
seventy of the associated extra-articular infection Two patients died, 
one of bactenal endocarditis and the other in a moribund state fifty- 
eight hours after admission 
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THE RECOGNITION AND MANAGEMENT OF GOUT 
John Lansbuby, MD, MS (Med ), F.A.CJ? 

Thebe is good historic evidence that gout was known to Hippocrates 
and that colchicum, which is still considered a specific remedy tor it, 
was used in its treatment nearly 1500 years ago Few diseases wo 
seem to have got off to a better start— both as to diagnosis an as o 
treatment Nevertheless, gout remains one of the most poorly diagnose 
and treated of diseases It is by no means an uncommon disease, 
and it is usually quite easy to diagnose if one is familiar with its 
clinical picture Its treatment is quite satisfactory in the majority or 
cases 


THE CLINICAL PICTURE OF GOUT 
The Acute Attack,— A fall in barometric pressure, excess physical 
exertion, an acute infection or a surgical operation the administra- 
tion of certain drugs such as gynergen thiamine or liver extract and 
overindulgence in alcohol or food may precipitate an attack of gouty 
arthritis Often no cause can be found for the attack. In all cases, how 
ever, the patient is basically a gouty person 
A spontaneous diuresis may precede an attack. Often the patient 
is awakened at night with severe joint pain. The affected joint is 
swollen, exceedingly tender and the skin for a considerable surround- 
ing area is red, pink or violet-colored. The pain and tenderness seem 
out of proportion to the area involved, and are greater than with a non- 
gouty acute arthritis As the attack subsides the affected area often 
desquamates The fever may rise to 103 d F at the height of the attack. 
In some cases there is irritability depression and gastric upset In the 
earlier stages of the disease there is complete disappearance of all 
signs and symptoms when the attack subsides so that no trace of joint 
damage remains 

Location of Gcmty Arthritis —The small and medium joints are 
most commonly affected Early in the disease a single joint is involved, 
but as the disease progresses several joints either together or in se- 
quence, are affected in each attack. The first metatarsophalangeal 
joint (the ‘'bunion* joint) is eventually involved in the majority of 
cases and is therefore a signal for us to suspect gout On the other 
hand, in any given episode this joint is just as likely as not to be 
spared so that normality of the "bunion" joint in no way lessens the 
probability of gout being the cause of an acute arthritis 

From the Department of Medicine Temple University and the Temple Uni- 
venltv Hospital Philadelphia. 
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The Life History of Gout.— More than 95 per cent of cases of 
gout occur in males A diagnosis of gout m the case of a female is 
acceptable only after the fullest verification The first attack seldom 
occurs before the age of 35 although episodes dating from childhood 
have been reported At first there are acute, sharply circumscnbed 
episodes lasting three to ten days which disappear leaving no residual 
joint pain or damage The second attack may occur a year or so later 
Eventually the episodes are more severe, last longer and recur at 
shorter and shorter intervals and mvolve several joints at a tune 
After several years, remissions fail to be complete and a state of 
chrome gouty arthritis sets in By this time tophi are nearly always 
present and the serum uric acid is almost always elevated 
Ultimately a state of qmescence is reached m which there is little 
pain and m which exacerbations are mild or hard to identify 
Joint function is limited by large urabc deposits which may ulcerate 
and which should be surgically removed At this time, complications 
such as renal failure and visceral tophi occur 
The Differential Diagnosis of Gout.— The above pattern of 
periodic acute arthritis with absolute freedom from pain and joint 
damage in the intervals sets gout apart from all other common varie- 
ties of arthritis and rheumatism This fact, so ably emphasized by 
Hench, 1 may of itself be sufficient to make the diagnosis The few 
minutes necessary to elicit it in taking a history are indeed well re- 
paid Naturally, this pattern is not yet estabhshed at the time of the 
first attack of gout, but in this case one may note the nocturnal onset, 
the location in the “bunion” jomt, the seventy of the pain, the bluish- 
red discoloration and subsequent desquamation All these favor the 
diagnosis of gout rather than some other type of acute arthntis The 
penodic pattern of gouty arthntis need seldom be confused with the 
recurrent bouts of rheumatic fever and has nothing whatever in com- 
mon with the relentless downhill course of rheumatoid arthntis or the 
progressive disability of osteoarthntis 

Other types of penodic arthntis to be considered m the differen- 
tial diagnosis are intermittent hydrarthrosis which is usually confined 
to the knees, arthntis intermittens which recurs regularly at certain 
phases of the menstrual cycle, and palindromic rheumatism as recently 
desenbed by Hench 2 (Space does not permit an adequate discussion 
of these penodic syndromes ) Erythema nodosum occurring near a 
joint, such as the ankle or dorsum of the foot, and not accompanied 
by the charactenstic pretabial lesions may very closely simulate the 
appearance of gout and may go on to desquamation The moderate 
degree of pain and the fact that it is not greatly increased by joint 
motion, the good response to sulfones and/or penicillin and the nor- 
mal serum unc acid distinguish this from gout Occasionally this con- 
dition may recur annually 
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Pathogenesis of Gout —Gout is associated with an inherent fault 
In purine metabolism which persists throughout life and which can 
not be eradicated although its clinical manifestations may be con 
trolled. There is no agreement as to what the fault in purine metabo 
ksm is or as to how it causes the symptoms of gout, but the retention 
of uric acid as shown by elevated serum uric add and uratic tophi 
is constantly found in the later stages of the disease Purines are de 
nved from cell nudei and are broken down to uric add and urates 
and excreted as such. They are not to be confused with urea 
Laboratory Findings in Gout.— 1 Elevation of Serum Uric Acid — 
Normally serum unc add averages 4 mg and is below 0 mg per 
100 cc (Determinations on whole blood are less reliable and should 
be abandoned. ) An elevation in serum uric add occurs in a number 
of diseases such as polycythemia, renal failure and toxemia of preg- 
nancy Fortunately, Joint lesions are not ordinarily a part of these 
diseases so that gout is sddom confused with them Leukemia is a 
possible exception since both hyperuricemia and joint pain and swell 
mg may coexist 


In general the serum uric add level roughly parallels the severity 
of gout However, there are many exceptions to this generalization 
Certain apparently normal individuals, esjiecially those of gouty an- 
cestiy, may have an elevated serum uric acid without clinical evidence 
ot gout On the other hand, the serum unc add may be normal m a 
own case of gout— even during the acute attacks. From a practical 
point of view one may simply remember that when a serum uric acid 
well above the level of 8 rag. per 100 cc. is found in a person with 
Joint symptoms, the diagnosis is gout till proved otherwise 
it Polymorphonuclear leukocytosis and rapid sedimentation rate 
are oiten found in the acute attack. It is interesting that both these evi- 
ences of infection as well as fever should occur in a nomnfectious 
disease of purely metabolic pathogenesis 
3 Roentgenography, particularly in late cases, may show multiple 
U* tu 1 ' lreas at 613(35 of * e s™ 211 bones of the hands and 
ale individually indistinguishable from similar lesions 
“ Aemnatoid arthritis When multiple they favor gout as the 
Jr* <WUy they «*» suggestive rather than diagnostic of 


JLy Z l l ^ c hom tophl < 35 ebemically identified as 

diagnosis of gout condusive Discharges of calcium 
SnJS? “d earWte in cases of calcinosis (“caldL gout") are 
tensor tophi Tophi occurring near tbo ex 

noduies^f rbm ^(dbowshoold not be confused with rheumatic 
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TREATMENT OF THE ACUTE ATTACK 

On the whole, the treatment of gout is qmte satisfactory It differs 
radically from the treatment of other forms of rheumatism so that it 
is exceedingly important to make a correct diagnosis 

Treatment of an attack of gouty arthritis should begin with the 
very first warning of its approach If the attack is well established 
it is that much more difficult to break it up A strong saline cathartic 
followed by bed rest and protection of the affected joint comes first 
Local applications of either heat or cold may give some comfort 
but codeme or morphine may be necessary Colchicine has a specific 
action m relieving the pain and should be given m doses of %oo grain 
every three hours It may be continued through the night if the pain 
is severe It is very important to discontinue it when diarrhea, nausea 
or vomiting occurs since these are the warnings of intoxication A pro- 
fuse diarrhea with acute nephritis and an ascending paralysis ending 
m respiratory failure and death have been reported from as little 
as 6 mg of colchicine ( gram) or 15 cc of the tincture The aver- 
age patient tolerates one to three days of treatment before diarrhea 
begins Colchicine will not reheve the pain of other types of acute 
arthritis It also seems to have an action m shortening the gouty attack 

From the beginning of the attack one should also give 15 to 20 
grams of salicylates four times a day, with double the amount of 
sodium bicarbonate and 2000 to 2500 cc. of fluids This should be con- 
tinued until the serum unc acid returns to normal and stays there 
A punne-free diet completes the ordinary management of the acute 
episodes 

On this program most cases are relieved of symptoms in a few 
hours or a few days I cite one case of a man who had been bedridden 
for three months with constant pain who was free of pain and walking 
after three days of the above program Natuially, many responses are 
not so gratifying In no case must it be forgotten that the patient still 
has gout and that he will suffer increasingly severe and crippling at- 
tacks unless an interval program of gout control is set up and rigidly 
followed 


THE INTERVAL MANAGEMENT OF GOUT 

A gout-control program consists essentially of psychotherapy, diet 
and drugs and has been proved to reduce greatly the number and 
seventy of attacks It is entirely reasonable to suppose, without proof, 
that it also delays and perhaps prevents the late complications and 
disabilities of the gouty state 

Psychotherapy.— The patient should be convinced of the correct- 
ness of his diagnosis and should understand that he has an inborn 
and unalterable inability to deal with uric acid-makmg foods He 
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should be taught how to avoid the precipitating factors of the acute 
attacks and the importance of early institution of correct treatment 
It has not infrequently been my experience to find that a diagnosis 
of gout has previously been made— perhaps ten or fifteen years ago— 
and that, since the patient neither believed nor understood it, he has 
gone from doctor to doctor seeking a “cure." Such patients may have 
been subjected to violent and (for gout) useless treatments, such as 
removal of questionable teeth and tonsils, protein shock, or even gold 
therapy AH such risks and misfortunes could have been avoided and 
the course of the disease probably retarded if the patient had had a 
correct understanding of Ids illness 
Diet — Since unc add is derived from cell nuclei, the basic pnn 
ciplo of a diet for gout must he the avoidance of those foods in which 
m '!i e T <lre fl h un <lant This automatically eliminates all meats, fowl 
and fish and espedally meat extractives and gravies The resulting 
pro ein defidt is made up by eggs cheese, nuts, peanut butter and 
P ly refined cereals all of which contain only traces of purines Ex- 
cess intake of fat, and all alcohol must be avoided since both may pre- 
p an attack. The patient may also note that certain foods are 
c^pec y apt to offend and his observations should bo welcomed 
coffee are permitted For full information as to the diet, 
ik text ^ should be consulted and an illustrative diet sheet given 
mo patient Although dietary restriction should bo life-long, the de- 
nlhLi rC5 , h ? cUon may he lightened if the clinical condition of the 
“ d his serum uric add level permits In favorable cases cer- 
,1 /f may he permitted once or twice a week. The many patients 

fc P ^f ll5 lr0m , a lmv P urine “take more than Willing to 
aanere to this rather gloomy menu 

alon7 T™ u, ? c r add ,e 'el cannot be lowered by diet 

for the flC uL Ti n , 3 ' Q “ aad forced fluids as recommended above 
„ f ® ks may be hutituted for three or more days per 

Dafly doses of <* “ 5 ‘h<- 

benefit Aim te l ° P i° gram ^mit harm and perhaps with 
of dvlWT , b8 C0 “ idered « addition of 150 grains (10 gm.) 
Of glycroe daily as recommended by Quick.* 1 W 

ThemlZ V l Cn k Sh M ,, l b ' “mddered if the above plan is not effective 
Per cen^Wnddenw ^ the occasional (less than 1 

may v- TV. 8CU !f yeUow atrophy of the liver which 

thrL daffy fn- rtf' 11)8 accepted “ode of administration is 0.5 gm 

serum uncaddtd *** ^ M *"««* ^ 

drates and alkn u. response Abundant fluid carbohy 

tec s 

The patient and his pbydman 
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and pruritus as early signs of intoxication The drug should imme- 
diately and permanently be withdrawn if these signs appear 
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Except for recently developed methods of chemotherapy for most 
of the acute bacterial infections affecting joints-different varieties ot 
specific infectious arthritis-the treatment for rheumatic diseases 
not evolved into a routine procedure that has met with comp e 
or even general agreement among those responsible for the manage- 
ment of this group of illnesses The chief reason for this lies 
fact that the etiology for common forms of rheumatism has 
learned, consequently various treatment procedures are instituted de 
ponding upon either the different concepts of this disease of unknown 
etiology or upon the results of trial of various forms of therapy which 
arise entirely upon an empirical basis In the latter category belongs 
roentgen therapy 

Soon after the discovery of x rays, their effects upon different forms 
of rheumatic disease were discussed by Sokolow, 1 Stenbeck," and 
Anders Daland and Pfahler 8 The generally favorable reports of Koh 
ler* Kjcuzwald, p Kraus, 0 Knhlrneter 7 von Pannewitz, 8 Longer, 
Scott 10 and Garland 11 have stimulated a wider interest in exploring 
this form of treatment for rheumatism The author and his collabora- 
tors began their studies in 1938 and reported 12, 18 certain observations 
In 1941 


CASE REPORTS 

This clinic is planned to present representative cases which will lead 
to discussion of practical considerations of roentgen therapy for rheu 
matic diseases 


Case L Early Spondylitis Rhirom clique Treated by Roentgen 
Therapy with Excellent Results 

R. S an unmarried white man, aged 21 Was admitted to the hospital with 
the chief complaint of pain In the low bach and leg* This Illness began fourteen 
months previously with intermittent aching pain In the thigh* and buttocks bl 
laterally No recognized Infection or trauma had preceded or accompanied the 
onset of these rheumatic pains The frequency and severity of the pain Increased 
but he continued his occupation of farming Ten months before admission he be- 
gan to notice pain in the low bark chiefly in the region of the sacroiliac Joint*. The 
back pain was of on aching character which soon became constant. It was ag 
gravated by jarring, stooping lifting, turning and rising from bed. The pain grad 
uaHy spread so that at the time of admission it involved the entire sacral lumbar 

* Associate Professor of Clinical Medicine Cornell University Medical School, 
Director Department of Internal Medicine Hospital for Special Surgery* Phys- 
ician to Outpatient Department, New York Hospital, New York City 
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and lower two thirds of the dorsal back. The leg pains gradually lessened but 
stiffness of the back became increasingly bothersome For eight months he had 
noticed that sneezing and coughmg caused sharp pam in the entire back and at 
times radicular pain in the thoracic region Chest expansion reduced in depth and 
breathing was at tunes difficult. Strength and ambition decreased progressively, 
and ease of fatigue was increasingly prominent until four months before admission 
when because of this illness he could no longer work For three months he had 
been confined to bed most of the time He had lost 16 pounds of weight and had 
a poor appetite Acetylsahcyhc acid in doses of 0 64 gm two or three tunes a day 
lessened discomfort, heat applied to the back gave partial and temporary relief 
Three osteopathic manipulations aggravated the back pam 

He had had measles, mumps and chickenpox during early childhood, there 
were no symptoms of rheumatic fever, he demed any venereal disease He had 
been quite athletic before the present illness 

Physical examination revealed an anxious appearance and obviously pain was 
experienced during most movements There was moderate nndemutnbon The 
tonsils had been removed, the teeth were excellent The heart, lungs and ab- 
domen were negative The prostate was normal to palpation, the external genitalia 
were negative Neurologic examination was negative There was painless motion 
through a normal range in the cervical spine Rotation, lateral bending and for- 
ward and backward motions of the spine were limited to 50 per cent of normal in 
the dorsal region and to 20 per cent of normal m the lumbar segment There was 
practically no hyperextension of the lumbar spme which had only a small for- 
ward convexity The back muscles were spastic and quite tender Percussion over 
die dorsal and lumbar spinous processes and sacroiliac jomts caused considerable 
pain All motions of the dorsal and lumbar spme caused pam Straight leg raising 
was limited to 50 degrees All other hip motions were normal Rising from a 
supine position was difficult and very painful When the patient stood with the 
legs extended at the knees, flexion at die hips was limited so that he could get 
the finger tips only 10 inches from the floor Expansion of the chest was limited 
to 1% inches measured at the nipple line 

Laboratory studies showed 12 gm of hemoglobin, 4.2 million red blood cells, 
8200 leukocytes with a normal cell distribution The corrected erythrocyte sedi- 
mentation rate was 1.2 mm per minute (Rourke-Ernstene) Unne was normal The 
spme and pelvis x-rays showed marked thinning of both sacroiliac joint spaces with 
irregularity of the borders and increased irregularity of the adjacent bone, slight 
generalized osteoporosis, only small amount of lumbar lordosis The hip pints and 
lumbar facets appeared normal, there was no spinous ligament calcification 
Diagnosis Early spondylitis rhizomelique (Mane-Strumpell) 

The patient was treated with x-rays according to the following 
plan The back was divided into portals as indicated m Figure 95 
Ports 1, 3 and 5 were treated on the first, third and fifth days of 
therapy and ports 2 and 4, on the second, fourth and seventh days 
Each port received 200 r (measured in air) each day it was treated 
so that a total of 600 r was administered through each portal The 
factors were 200 KV (175 KV constant potential equivalent), 
0 5 mm of copper and 1 0 mm aluminum filtration, a half valve layer 
of 0 9 mm of copper, 50 cm skin-target distance and an output of 
50 r (measured in air) per minute During the latter part of treat- 
ment and for three days afterward there was considerable nausea and 
anorexia, but no vomiting Beginning the week following treatment 
pam gradually lessened and increase m back motions was noted by 
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the patient and the examiner No other treatment was given except 
acetylsahcylic add such as he had been taking for many months He 
was discharged home, advised to be up and about and exercise as he 
felt capable and comfortable in doing. 

When the patient returned four weeks after roentgen therapy had 
been completed— as was requested— he reported that he had enjoyed 
Increasing comfort and activity, there was only moderate low back 
pain and slight dorsal back and chest pam and an increase of 4 pounds 
in weight Examination revealed greater motion throughout the spine 
with less pain and tenderness Chest expansion was 2% inches and 
he could reach to within 6 inches of the floor The leukocyte count 
was 6000 and the erythrocyte sedimentation rate 0 8 mm. per minute 
A second series of x ray treatments was given in exactly the same 
manner as the first. There was slightly more gastrointestinal discom 
fort but he did not vomit. At the end of treatment the white blood cell 


count was 4800 He felt about as he did at tho beginning of the second 
series of treatments He wns discharged with the advice to increase 
activity as he felt capable of doing 

He returned five weeks later stating that nausea and anorexia dis- 
appeared three days after he returned home. Ho had progressively in 
creasing comfort so that he had only slight low back pain He began 
working about the farm and during the two weeks just passed had 
done 60 to 80 per cent normal activity, comfortably He had gamed 
4 pounds more. When examined it was found he had normal dorsal 
spine motion, slight restriction of lumbar spine motion Chest expan- 
sion was 3 inches he could reach to within 4 inches of the floor The 
eukocyte count was 6400 erythrocyte sedimentation rate, 0 7 mm per 
m nute A third senes of x ray treatment was' given comparable to the 
previous two senes The treatment was accompanied by gnstxointes 
tinol symptoms about as during the second series 
He returned six weeks after completion of the third series of treat- 
ment happy because he was free of back and leg pain breathing was 
f UtI | K anc ^ comfortable, he was able to do heavy farm work, 

n cuing driving a tractor Lifting heavy objects from the ground to 
gher places xvas the only activity that caused mild back pain 
xarmnation showed there was normal and painless motion in all 
Parts of the spine. Chest expansion was 3 inches He could bend for 
ward to touch the floor Weight had increased two pounds The 
eukocyte count was 5500 and erythrocyte sedimentation rate 0.55 mm 
permlnute. New spinal roentgenograms showed no changes 

this patient continued normal activities unrestricted. He was ex 
mineti at intervals of approximately three months for the following 
ttml ^ u ™ ar,th intervnls fur »bree more years until the present 
or f,i, ' V® ° een 0n * v uunor low back pains after unusual work 

has continued to be essentially well The erythrocyte 
Sedimentation rate has fluctuated between 0 4 and 0 6 mm per minute 
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X-rays of the spine have remained unchanged Moderate tanning of 
the skm over the portals of treatment gradually disappeared 

Comment on Case I —The results m this patient were indeed excel- 
lent and illustrate the benefit that roentgen therapy may provide to 
patients treated adequately early in the stage of spondyhtis rhizo- 
mdhque Unfortunately patients usually present themselves for treat- 
ment later in the disease process after a larger extent of the spine has 
become diseased with x-ray evidence of ankylosed facets or calcifica- 
tion of spinous ligaments When these irreversible changes have oc- 
curred it is of course impossible to mobilize these portions of the spine 
and all that can be gamed by x-ray therapy m these cases is rehef 
of pain and muscle spasm, the amount of motion that such abnor- 
malities impose may be gamed, but no more In our last report 18 an 
analysis of fifty-two cases was presented Of this group the thirteen 
patients who had early disease as indicated by x-ray changes being 
limited to sacroiliac joints, 92 per cent received good, excellent, or 
complete symptomatic rehef of pa in and stiffness and a corresponding 
degree of improvement of spine, hip, and chest motions and other ob- 
jective evidences of improvement Of the nineteen cases classified as 
moderately advanced m the disease, with more extensive sacroiliac 
disease and incomplete calcification of spinous ligaments, 68 per cent 
were improved significantly symptomatically and 37 per cent ob- 
jectively There were twenty cases in which the disease was far ad- 
vanced and of these 65 per cent were significantly improved sub- 
jectively and 35 per cent objectively When the results were analyzed 
m relation to the duration of symptoms and signs of the disease, the 
degree and incidence of symptomatic and objective improvement was 
similar to the above figures 

Smce this report we have carefully studied seventy additional cases 
of this type of spondyhtis treated by roentgen radiation for a mini- 
mum of a year after treatment was instituted and the results have 
continued to be essentially as m the earlier group Because of the 
fact that approximately half of the patients treated with the tech- 
nic employed in Case I were uncomfortable with gastrointestinal 
irritation during and following treatment and a few had leukopenia, 
we have varied the treatment schedule and factors m different ways 
trying to find the best technic. The plan which now appears to give 
best results is exemplified m the following case 

Case II. Spondylitis Rhizomelique; X-Ray Treatment with Modi- 
fied Technic; Supplementary Vitamins 

W E., a wlute, mamed man aged 42, complained of pam in the bach and 
shoulders He had been well until five years previously when he had a coronary 
occlusion pro\en by electrocardiographic studies This healed uneventually, several 
months later he noticed pain in the lower back which at times would radiate 
down both legs in sdafac distribution Soon thereafter he was studied in a large 
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teaching hospital where it was considered ho had gout Treatment with colchicine 
was not beneficial He continued to have aching pain and stiffness which grad 
ually spread upward in the back Pain and swelling developed at the ankles feet 
and sternoclavicular articulations Two years previously he spent tho winter months 
in an Arizona sanatorium where the diagnosis M a trophic arthritis was made and 
treatments with vaccine and physical therapy were given with moderate improve- 
ment in the extremity joints Ho returned to his Ohio homo where ho resumed 
work which included much automobile and train travel. Tho jarring of travel 
aggravated the back pain Daring the year previous the extremity joints gradually 
returned to essentially normal and tho low bade pain lessened, but pain In tho 
dorsal back increased and spread to involve tho neck and shoulders Sneezing and 
coughing caused excruciating pain in the back and at the sternocostal cartilages 
Chest expansion became difficult and forward bonding of the back became limited 
He lost 5 pounds of weight. A Taylor type back brace had been worn for eight 
months with slight improvement. 

Examination revealed a stooped posture Ho walked with a stiff back and neck 
and was In moderate discomfort The back moved as one piece from the shoulders 
to the sacrum There was loss of lumbar curve Attempts to move the spine caused 
painful spasm of the back muscles There was practically no lateral flexion of the 
spine, no extension in the lumbar portion Rotation of tho dorsal and lumbar spine 
was limited to 10 degrees to right and left and was moderately painful. Chest 
expansion was limited to 2 inches measured at the nipple line, at the end of ex 
ponsion there was considerable cost asternal discomfort Forward bending while 
standing with straight legs was limited so ho could come to within only 18 inches 
of the floor The remainder of the examination was negative 

Hematologic examination was normal with a white blood cell count of 9800 
me erythrocyte sedimentation rate was 78 mm per hour (Westergren method) 
Roentgenograms showed almost complete ankylosis of the sacroiliac joints moder 
ste calcification of the right lateral longitudinal spinal ligaments between the fourth 
fl j v 1 vertebrae and of the left lateral ligament between the second 

tad third lumbar vertebrae, and slight calcification laterally between the eleventh 
toa twelfth dorsal left and the eighth, ninth and tenth dorsal right. No calcifies, 
non was observed in the anterior ligaments in the lumbar and dorsal back the 
posterior articulations were Irregular with moderate cartilage decrease but none 
were ankylosed The cervical spine appeared normal except for slight and in com 
piete calcification in the anterior ligament between the sixth and seventh cervical 
vertebrae. 

The back was treated with roentgen radiation to ports as shown in 
■igure 96 The physical factors were KV 140 MA. 10, distance 
1 W U 50 0111 ®^ ters ceppet 1 mm. aluminum Each port received 
r X 3— a total of 450 r Only two ports were treated each day 
was mu ch nausea and anorexia during the last two days of 
The leukocyte count did not change At the end of treat 
ffien ere was less pain in the neck and shoulders and motion of the 
Pi , ^ V ^ aS E0 Panful The patient was discharged. 

ae ^ ve ®ks later the patient returned and reported progressive de 
, B ln stiffness of the back, shoulders and chest since 

,, “^^Py Anorexia lasted two weeks after x ray treatment, 

j E a ®P e ® B became excellent There was completely normal 
moaon 111 * e cervical spine and shoulders The dorsal 
ar spwe could be moved 10 degrees laterally to right and left. 
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m rotation, 15 degrees to right and 20 degrees, left There was slight 
stretching type of pain Chest expansion was 2% inches with only 
slight pain at the end of deep inspiration Forward bending was pos- 
sible to within 15% inches from the floor Percussion over the bad 
caused no pain The white blood cell count was 5800, the erythrocyte 
sedimentation rate 42 mm per hour , 



Fig 95 Fig 96 

Fig 95 —The ports of irradiation customarily used during earlier studies Fields 
1 and 2 measured approximately 12 by 14 cm , field 3, 16 by 14 cm , fields 4 an 
5, 18 by 10 cm , 

Fig 96 —Wider ports of irradiation as shown in this diagram irradiated win 
smaller doses of x-rays appears advantageous Field 1 is usually 12 by 18 cm., 
field 2 and 3, 18 by 16 cm , field 4, 14 by 12 cm 

Roentgen therapy was again administered exactly as it was for- 
merly During this treatment thiamine hydrochloride was given orally. 
10 tag three times a day Slight anorexia occurred on the fourth day 
of treatment On the fourth, fifth and sixth treatment days, 100 tag o 
pyndonne was injected intravenously The anorexia lessened on the 
fifth day and disappeared the day after therapy was finished- Neither 
nausea nor emesis occurred. The patient felt distinctly more comrort- 


'-V 
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able throughout treatment. Bach pain and stiffness lessened. The pa 
hent stopped wearing the brace and has not worn it since that time 
Six weeks later the same areas of the back were again treated but 
to each port only 100 r X 3 were given There was no disturbance 
of any sort dur ing tlus senes of treatments The patient continued to 
improve and returned four months later stating he felt free of pain 
for the three months previously Ho had played nine to twelve holes 
of golf daily without discomfort except for slight lumbar back pain 
on rare occasions He was active at an executive position in business 
daily Back motions were Cervical, normal, dorsolumbar lateral mo- 
tion 15 degrees right, 10 degrees left, rotation 25 degrees to right 
and left, and 15 degrees extension of the lumbar region Forward 
flexion was to within 14 inches of the floor There was no pam Chest 
expansion, 8 inches The white blood cell count was 7400, the 
erythrocyte sedimentation rate, 25 mm- per hour Because he was so 
well and essentially asymptomatic no more roentgen thempy was ad 
vised 

Five months later the patient was reexamined. He had felt “fine" 
during the interval and was busy at work and increasing social and 
recreational activities He had gamed 15 pounds in excess weight Back 
motions were entirely painless and had increased to 30 degrees rota- 
tion both to the right and left and 15 degrees lateral motion of dorso- 
lumbar spine, there was 50 per cent normal extension of the lumbar 
back, forward bending to 10 inches from the floor Cervical spme mo 
don remained normal and painless Chest expansion was 3 inches The 
patient was advised to reduce his weight to normal no other treat 
ment was considered necessary 

PRACTICAL CONSIDERATIONS OF ROENTGEN THERAPY FOR 
SPONDYLITIS RmZOMELIQUE 

As did the first patient, W E ( Case H ) also showed excellent im 
provement during treatment, which continued to date— almost a year 
nnce treatment was finished It should be noted tha t there were these 
merences In the second patient the voltage was lower the ports 
'y® re wider so that more of the paraspinous tissue was irradiated and 
e roentgen dosage was smaller With this technic our results have 
been quite as good in relieving the pam and stiffness of spondylitis 
and the gastrointestinal sickness has been distinctly less frequent and 
ess severe. Thiamine hydrochloride is not given routinely during 
catment but when considerable anorexia or nausea occurs it is 
egun 10 or 15 mg oraBy three times a day and used throughout 
*u sequent treatment periods. In several patients there has been less 
gastrointestinal disturbance when thiamine was administered. If se- 
vere nausea or vomiting occurred pyrfdoxine, 50 or 100 mg. intra- 
venously daily frequently seemed to lessen these symptoms Whether 
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the benefits were a psychic effect or due to a biologic action of the 
vitamins cannot at present be stated It seems advisable to use thia- 
mine hydrochloride or pyndoxine in these ways for the practical 
value which is apparent, until there is better prophylaxis or treat- 
ment for these disturbing complications of roentgen therapy 

Since usmg the technic with lower voltage and reduced roentgen 
dosage, leukopenia has been encountered only rarely and only when 
treatment was given repeatedly over the entire spinal column White 
blood cell counts below 3000 have not been observed If gradual de- 
crease m leukocytes develops, treatment is slowed a bit—usually length- 
ening the interval to three days between successive irradiation treat- 
ments to the same port Anorexia has not been observed after 
treatment with the technic we have employed 

Tanning of the skm has not been objectionable Patients are ad- 
vised not to take sun baths or have ultraviolet light treatments during 
or for a few weeks after roentgen therapy to the back Because of the 
depilatory effects of x-rays the cervical region is not treated above 
the hair hue of the scalp 

It is fortunate that this disease occurs chiefly in males for roentgen 
therapy over the pelvis may suppress the function of the ovaries This 
must be kept m mind m treating female patients in the child bearing 
period Because each ovary hes close to the roof of the acetabulum 
irradiation of the hips especially must be done cautiously and with 
reduced dosage if it is used Although potentially less dangerous, 
similar caution must be exercised in treating the sacroiliac regions 
in female patients With the technical factors we have employed no 
effects on male gonads have been observed 

The manner in which x-ray therapy produces benefit in patients 
with spondylitis rhizomdhque is not clear It seems apparent that re- 
sults depend not only upon irradiation of the spine and its joints and 
longitudinal ligaments, but upon irradiation of back muscles and their 
attachments to the spine, this is the reason wider fields are now being 
employed 

If roentgenographic evidence of disease is confined to the sacro- 
iliac jomts or to these joints and the lumbar spine, and if pam> 
stiffness and limited motion extend no higher than the lumbar or low 
dorsal region, roentgen treatment is given only to these parts and 
a margin of several segments above the level of obvious cluneal in- 
volvement If the symptoms or signs exist m most or all of the back, 
treatment is directed to the entire spine and paraspmous tissues When 
hip or shoulders are affected additional ports are chosen to cover 
these articulations and the posterior muscle groups about them are 
irradiated If extensive calcification of ligaments of the spine or 
ankylosis of joints has occurred, roentgen therapy cannot mobilize 
these ports In such cases all that can be accomplished from roentgen 
therapy is the relief of back pain due to the muscle stiffness and spasm 
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Those patients who have ankylosis with extensive ligamentous calcifi 
cation in the late stage of the disease and who have little or no pain, 
will not benefit from roentgen therapy, and it should not be employed. 
Frequendy patients are encountered in whom the disease process is 
long standing in the low back where ankylosis has occurred and pain 
no longer exists, but the disease is younger in the upper dorsal region, 
neck or shoulders In this situation treatment has been directed to 
the upper back and shoulders only, often with good relief of pain 
and stiffness and increase in motion 
One cannot be didactic regarding the amount of treatment to use 
Our results indicate that if two series of treatments do not effect im- 
provement, more roentgen therapy cannot be expected to be benefldaL 
If benefit is observed during earlier treatments three series of treat 
ments are given at four or six week intervals If, at the time the third 
series of treatments is started, there is only slight residual pain and 
stiffness the dosage is reduced os illustrated in Case II, otherwise, the 
full roentgen dose is given. After the third series of treatments the 
patients may need no more therapy for months Many cases treated 
early in the disease have gone for as long as four or five years (to the 
time of this writing) without needing more treatment— the patients 
remaining comfortable in full activity without signs of progression of 
the disease. Others after several months may have recurrence of pain 
or stiffness and limited motion. As soon os this is recognized more 
x ray treatment— 100 or 150 r repeated once or twice at the site of 
symptoms— often brings prompt relief Thus subsequent treatment may 
be needed at Irregular Intervals to maintain best results 
A question of paramount Importance is whether or not roentgen 
therapy arrests the disease process or whether it effects analgesia only 
Evidence is as yet insufficient to answer this question. Several of our 
patients who have been treated with x ray early in the disease process 
nave for the several years since treatment shown no sign of progression 
oi the disease. However, it is well known that spondylitis of this type 
may progress to different levels of the back and remain quiescent 
, 1 crea ^ cr natural course of the disease Furthermore, it is known 

patients have bilateral sacroileitis and do not develop arth- 
us of the spino above the pelvis Those patients who have roent- 
genographic evidence of bilateral sacroiliac arthritis without other 
roentgen sign of disease, but who have painful spasm of back muscles, 
--t motion of the lumbar and dorsal back, diminished and pain- 
1 reathlng and signs of general illness with elevated sedimentation 
e we believe have spinal arthritis When all rUnienl evidence of 
or t y a *’P eols °nd the erythrocyte sedimentation rate returns to 
oward normal as it has done in some cases shortly after x-ray 
£ ne won ^ eTS if this does not represent arrest of the disease 
distsf 2 * rr- un ^ more is known concerning the nature of the 
its etiology, the manner of action of x-ray therapy and until 
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a much larger group of cases has been observed for ten or twenty 
years after treatment, this question will need to go unanswered. It 
seems very certain, however, that roentgen therapy is the most depend- 
able means of relieving the discomfort of this disease and if that can 
be accomplished the patient is most appreciative Analgesia is ap- 
parently the result, largely at least, of 1 ehef of painful muscle spasm 
The increment of stiffness due to spasm, and the impairment of motion 
therefrom, are thus released and function improves correspondingly 

The speed with which the benefits of x-ray therapy occur should be 
emphasized Frequently within one or two weeks after treatment is 
begun there is definite benefit, and often within a total of two months 
patients go quite comfortably about their usual activities No other 
type of treatment in my experience has produced such good results 
so quickly Another extremely important aspect is the freedom from 
encumbrances to spine motion during this form of therapy The value 
of planned exercises of extremity joints involved with rheumatoid 
arthritis and the disastrous results with ankylosis, which may occur 
rapidly if such joints are encased in plaster and motion prevented, are 
generally appreciated It seems qmte analogous that if the spine is 
kept rigidly braced or motionless in plaster, ankylosis will be favored 
If roentgen therapy serves no other purpose than to relieve pam and 
muscle spasm it is qmte desirous that these benefits be accomplished 
while the patient is free to exercise the back and prevent the develop- 
ment of inevitable stiffness I avoid the use of braces and other means 
of fixation whenever possible for these reasons and, as soon as pain is 
sufficiently reheved, I advise systematic exercises for involved joints 

Follow-up roentgenograms never show lessening of ligament cal- 
cification or ankylosis even though clinical results have been good 
Increase in ligament calcification may even be observed This calci- 
fication appears to follow damages of inflammation occurring in earlier 
stages of the disease process, and thus may extend after symptoms 
have been reheved, especially if motion cannot be materially increased 

ROENTGEN THERAPY IN OTHER RHEUMATIC CONDITIONS 

Rheumatoid Arthritis.— With good results the rule in spondylitis 
rhizomdhque, one would expect roentgen therapy to be of value in 
the treatment of rheumatoid arthritis of extremity joints, for most 
rheumatologists consider that pathology of the spinal and extremity 
joint inflammation similar if not identical However," with treatment 
si mil ar to that described for spondylitis, our results in many cases of 
rheumatoid arthritis have been poor In the report of 1941 12 summariz- 
ing fifty-seven cases we stated in patients with rheumatoid arthritis 
roentgen irradiation by the technique employed gave unpredictable 
and unreliable results, which by careful study were shown to be fax 
less satisfactory than other reports have suggested, and m general tbey 



613 


BOENTCEN THEUAPl FOR IUIEUMATIC DISEASES 

were so discouraging tliat we ha\ e abandoned tills treatment except in 
rare, obstinate cases or cases m which a psychic effect is desired. 
With four additional jears our observations and conclusions remain 
the same. It should be emphasized, howcv er, that m all of our patients 
the treatment has followed the same pattern as that which gave quito 
good results in spondylitis With different technic better results might 
occur Borah and Taylor 14 recently reported beneficial effects of roent 
gen therapy in advanced cases of rheumatoid arthritis, in whom a 
variety of other forms of treatment had failed to arrest the disease 
process The x ray therapy used by these authors was considerably 
different than that we have employed especially in that the more 
chronic cases were irradiated more persistently and larger total roent- 
gen dosages were given to each port— “usually between 800 and 1,000 
r * They state that as the joint disease ads ances through stages first 
of edema inflammation and hyperplasia of synovial membrane, then 
granulomatous and fibrous tissue, and lastly cartilage destruction and 
ankylosis, “to obtain comparable effects, larger doses of x rays are 
required in the more advanced stages ” The authors “feel that the use 
of roentgen therapy is justified in certain cases of advanced rheuma- 
toid arthritis” and in their summary state that "roentgen therapy is 
given for the relief of local symptoms, to alleviate pain, and increase 
mobility, and is employed only after failure of the usually accepted 
methods of treatment 

The most important theoretical and practical criticism of treatment 
of diseased joint in cases of rheumatoid arthritis is that local treatment 
is being administered for a constitutional disease. It could not there- 
iore be complete therapy, it could only serve as an adjunct in treat 
ment. We have been disappointed with its use in this role 
Osteoarthritis —Many more patients with osteoarthritis have been 
treated since our earlier report These patients for the most part were 
suffering from pain and stiffness at the hips (malum coxae senilis) and 
at the spine Roentgenograms showed characteristic changes For the 
hips, treatment was always given to anterior and posterior ports, and 
often a lateral jiort was used in addition. Dosage would usually be 
r X 3, or 150 r X 3 to each port in each series of treatments Even 
Jhough two or three senes would be used, invariably treatment to the 
hips gave poor results In some cases slight temporary relief from 
pain was reported, but in most instances no subjective or objective 
benefit was noted. 

Osteoarthritis of the spine was treated in a manner similar to that 
used in cases of spondylitis rhlzomilique. Results were on the whole 
Poor Sometimes there was considerable relief of jialn and stiffness 
lue better results were noted in those pabents with considerable 
soreness and tenderness or spasm of back muscles, and it was felt that 
« 1B relief, when it occurred, was due to a beneficial effect on the 
*00003017 fibrositis” rather than on the joint disease 
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Nonarticular Rheumatism —Effects of roentgen therapy have been 
observed in a group of cases with different forms of nonarhcular rheu- 
matism A critical analysis of results in these cases will not at this tune 
be presented Certain generalizations are warranted on the basis of our 
results thus far Patients who had chiefly or only fibrositis of the back, 
usually at the lumbar and sacral, or the interscapular and cervical 
regions, received treatment to the involved areas with the technic 
used m treating spondylitis except that often the dosage was 100 or 
75 r X 3 Approximately 50 per cent of these patients received no 
benefit In the remainder, relief of pain and stiffness was noted but 
seldom was it impressive or lasting In a few patients with rather 
localized disease, results were sufficiently good to consider the process 
satisfactorily controlled 

Patients with acute , subacromial bursitis were seldom helped 
by x-ray treatment to the bursa Several experienced increased pain 
probably because of mcrease in edema and stretching of the bursal 
wall, already distended from the inflammation Approximately 30 per 
cent of patients with “periarthritis of the shoulder” which might fol- 
low bursitis or occur independently— fibrositis of the shoulder— were 
reheved of pain following roentgen therapy when radiation was given 
over wide anterior and posterior ports if treated before the late stage 
of severe limitation of motion Exercise, both active and assisted, was 
always instituted in addition to roentgen treatment, and is consid- 
ered necessary for best results 

In about half of the cases of ischial, trochanteric or Achilles 
bursitis, painful attachment of tendons at the humeral epicondyle, 
femoral trochanter or calcaneus, and palmar or plantar fascnbs have 
significant relief of pam and cessation of symptoms followed x-ray 
therapy usually with 100 r X 3 repeated once or twice at three or four 
week intervals, to one or two ports as needed to irradiate all tissue in 
each lesion 

SUMMARY 

By the methods used, roentgen treatment has given better and 
quicker relief of pam and stiffness m spondylitis rhizomdhque than any 
other form of treatment In the majority of cases benefit has persisted 
for as long as these cases have been followed— up to six years Better 
results are usually obtained the earlier treatment is instituted m the 
course of the disease process X-ray treatment for other forms of rheu- 
matic disease has been less beneficial— for rheumatoid arthritis of ex- 
tremity joints it has been unreliable, it has failed in almost all cases 
of osteoarthritis In some patients with nonarticular rheumatism reliet 
has quickly followed roentgen therapy, especially in cases of subacute 
bursitis, fascnbs and tendon attachment pam Roentgen treatment 
should be considered as part of the therapeubc program for certain 
forms of rheumatism but it should be wisely administered and its 
hmitabons appreciated 
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THE USE OF VITAMINS IN THE TREATMENT OF 

CHRONIC ARTHRITIS 


Cornelius H Traeger, MD, F A.C P ° 

Physicians and the laity have over the past years been deluged 
with propaganda lecommending vitamins for all manner of diseases 
It is not surprising, therefore, that vitamins have been recommended 
for the treatment of chrome arthritis The use of vitamins in the treat- 
ment of arthritis was thoroughly surveyed by Freyberg in 1942, and since 
then no important contributions to this subject have been reported 
Considering the vitamins seriatim, vitamin A has no proven place 
in the therapy of chrome arthritis Patients have been given large doses 
of vitamin A by several investigators without any appreciable effect 
on the seventy or course of the disease 

VITAMIN B COMPLEX 

Regarding the vitamin B complex, we shall discuss only thiamine 
hydrochlonde, nboflavm, niacin, and niacinamide The many other 
elements which make up the vitamin B complex have not yet proved 
themselves to be of any importance in arthritis 
In 1922 A A. Fletcher suggested that a vitamin B deficiency might 
be related in the development of certain features of rheumatoid arth- 
ritis He reported atony of the intestinal musculature with redundancy 
of the large bowel which was alleviated by feeding the patients wheat 
germ and assumed that there might be a causal relationship between 
the digestive system and chronic arthritis, that some digestive disturb 
ance such as constipation, diarrhea or putrefaction might be involved 
m the onset of joint disease or parallel its seventy. 

The writer , together with R G Snyder, several years ago studied 
the colons of some thirty patients widi cliromc arthritis roentgeno 
logically, all of whom were subsequently treated with large doses or 
vitamin B complex m the form of yeast, bemax None of these patients 
was benefited m the least insofar as his arthntic symptoms were con- 
cerned, and five of them showed a definite mcrease in the size of the 
colon Many of them complained of abdominal discomfort and exces- 
sive gas We considered useless the use of yeast and wheat germ as a 
treatment for intestinal atony with or without arthntis 

The use of thiamine hydrochloride in large doses for the treatment 
of neuritis has received a great deal of attention m the literature 

"Chief of Arthntis Clinic (Outpatient Department), Roosevelt Hospital, C°" 
Chief of Arthntis Clinic, Hospital for Special Surgery, Associate Visiting Physician, 
Columbia Division, Goldwater Memorial Hospital, New York City 
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Many forms of rheumatoid arthritis in\ oh c the para articular and 
pen articular structures, and are often accompanied by neuritfc dis- 
turbances. It has been our experience that the use of thiamine hydro- 
chloride has never been specific in the alleviation of these neuritze 
pains 

Niacin, administered orally or parenterally, produces a transient 
flushing phenomenon which frequently brought temporary relief of 
joint pain In this respect, however, it does not differ in its effects 
from the application of local heat by the use of hot water bottles or 
electric pads, or hot baths — or any other heat producing modality 
hurtz reported significant subjective and objective improvement m 
per cent of an unselected group of rheumatoid arthritic cases treated 
with intravenous and oral administration of nicotinic acid in doses 
arge enough to produce definite and prolonged flushing of the skin 
, u y ^^*perience is that such improvement is only very temporary— 
^ e degree of relief obtained is out of proportion to the expense 
and the effort Involved. 

Niacinamide and riboflavin have no established place in the therapy 
n h I ^ niC 111 atl y lts forms It is quite true that a great many 

panents mitering from rheumatoid arthritis are generally debilitated 
n? v T" T T)° m anorex,a f° various degrees In these patients, the use 
l l!, 1 !!!! 1 "Complex 35 a fonic is a rational procedure, and should 
considered as a useful and important adjunct m the treatment of 


VITABIIN C 

ai ' d ] ?l 0nS have frequently been found in persons 
SCUrVy Many “ vesti g ators have toed to prove a rela- 
X ,tamin c deficiency aad the course and progress 
V arthnU * 193S ’ reported several cases of lub- 

a n arthiT^rt, mC G c deficiency in gumea pigs which produced 

iQS^hemnnrf Similarities to rheumatoid arthritis In 

vuornm rTn d a de r toJed ^dy of *0 nutritional status relative to 
that vitamin ClTJf? f *“** ° f r , heumatoi d spondylitis. He concluded 
Of arthritis andlw fkt Cy /?!< alm0St umforral >’ Present m this form 
nonnX I d “ d * at J 13 deficiency might occur in the presence of a 

“d tlfel" C , f ntak8 - 7110 umfonn vitamin C deple- 

that the defirf 631 * 01156 10 ^ ^jharal vitamin C supplement suggested 
” as contributory to the disease! 

of the blood ■! aylor ^died the ascorbic acid content 

ritis and four, , fifty f igbt uuselected cases of rheumatoid arth 
ccivinn a n^iT ^ most <*** Ah of these patients were re 
Their diet containing 80 mg of ascorbic acid daily 

is an increL^ P e f J t0 fad icate that in rheumatoid arthritis there 
° * ta,nIn C A11 of * e P aa euts there- 
given extra doses of vitamin C with the hospital diets but 
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no clinical improvement of the arthritis attributable to the vitamin C 
treatment was reported 

Ritt in 1940 reported on forty-seven patients with rheumatoid artb 
ritis who had very low values for blood ascorbic acid, forty-five of 
whom showed medium increase of this value after intravenous in- 
jections of 100 mg of ascorbic acid daily Some cases were observed 
for as long as six months and, although the plasma ascorbic acid 
values increased to normal levels and remained high, there was no 
decrease in sedimentation rates, and no noticeable effect on the clinical 
condition or joint changes 

Freyberg in 1942 measured the ascorbic acid content of the blood 
of more than 100 patients with arthritis of the rheumatoid type, and 
reported that the majority of the patients showed abnormally low 
values of plasma ascorbic acid He found no relationship between 
the seventy of the arthntis and the blood ascorbic acid content Large 
supplements of ascorbic acid were given daily, either as natural fruit 
juices, or as pure ascorbic acid in amounts sufficient to maintain 
normal vitamin G level Repeated demonstrations were observed over 
long penods of time, there was no evidence that the seventy or the 
course of the disease was m any way affected by this treatment 

Large doses of vitamin C have been used m conjunction with gold 
therapy m the treatment of chrome arthntis in the hope that such 
additional vitamin therapy would tend to prevent the toxic reactions 
which occasionally accompany gold therapy However, it is our expen 
ence that vitamin C is of no value m this connection 

VITAMIN D 

Because of its importance in the treatment of nckets, a disease of 
the bones, it seemed only natural to think that vitamin D deficiency 
might be in some manner associated with chrome arthritis The idea 
that massive doses of vitamin D might be important m die treatment 
of arthritis was founded on a chance observation made by Dreyer ana 
Reed in 1935 They found that massive doses of vitamin D adminis- 
tered to patients suffering from hay fever resulted in a definite im- 
provement of the arthritic condition with which two hay fever patients 
were afflicted This accidental finding gave rise to a widespread inves- 
tigation by many physicians in many centers m this country, with 
conflicting results, with the consequence that the Council of Pharma- 
cology and Chemistry of the American Medical Association in 
condemned all high-potency vitamin D preparations as "being of httle 
therapeutic value, and their use is not without danger ” In our own 
experience in the Arthntis Clime at the Hospital for Special Surgery 
(Ruptured and Cnppled) we have used massive dosage vitamin V 
therapy m several hundred cases Because of the numerous C0D (| 1C 
mg reports by vanous investigators, this type of treatment was stuaie 
from the standpoint of efficacy, dosage and toxicity A small group o 
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tweah-icree *l' t.- 'i'- v * cues (in wh.eh st 'eut ere c c the prevnilro g 
areepltc farms cf tnercpv had failed'' were treated to ie'er-ac tie 
“Pbnraia drear* md tee node cf administration. It ras frond tha* 
from 3 b 6 capsdes, representing 150.OX) to dTO 0>3 nuts c r vitamin 
D» could be erpir-ed w-th relntiv e safe*-. Frequcn* labcmatow rtmLex 
were mde. nrindng b’ood calaum and phosphorus detemmabons, 
wood coasts, enhs es and roentgeno’ogical studies of the involved 
Svmptmns tff ‘ocnti were found to be limited to shch* nausea 
“ eartbum neadache— all cf which were alienated when the dosage 

wa f fscfooKi m amount or when the medicahon was temporanl\ 
TOtbdravn. 


lore extennv e ohservahons were made m a croup of ZOO cases of 
chronic arthritis m which the effects on the renal, digestive and cir- 
svstems were studied- Frequent blood examin ations, periodic 
studies, and liver funebon tests were made- About fiftv of these 
of ' r?re followed for a sii-v ear penod to determine the possibilitv 
S trf IIClt ' lr0m dle prolonged nse of massive dosages of A itannn D 
Objective improvement occurred frcquentlj, and, to be sure, much 
Jj*?* ireqnentl) than objective improvement In some cases patients 
rte showed significant subjective and objective improvement 
before m ^ CT ’ occurr ed slow Ij Three or four months mav be required 
Heni iT 3 c ' ldence of lm P ro ' ement is noticeable Some of these pa- 
B have remamed symptom-free without an> recurrence after n 
betif nt cessatl ' on °f *be drug for as long as two years There have 
IrZf some of recurrence. Two cases of periarticular 

w £TOts of calcium in the soft tissue were seen m winch hypercalcemia 

when rt? ent 1“ one of these cases calcium deposit disappeared 
Wl *n the medication was discontinued. 

oent r ,,?T n< ? Ce c °!’£ des nith * at of Frej berg that the improve- 
o^d °* ^ iera P> f vras n°t psychogenic becauso we both 

fte rrl,,? -£, rCpa 'T T ti0ns "' h,ch were identical m appenrnneo with 
ob l«ta^ti^taCTt IS ° ne ^ theSS pahent3 rc P° rtcd nn )’ subjective or 

Process* 3 ^ ‘S? 5 ' .'dectncaUy actlvated vaporized sterol Whittier 
otheffo™ r dtota * stud 3 r Becaus = other investigators using 
the* uT™f, massl ' e d ° 5a E e of vitamin D therapy reported that 
cases * e treafment of arthritis, we treated 

Thu latte ' rrl v irTad)ated atamin D (Steenboch process) 
«ymntoinTw ^ J >r0Ved to be not nearI y so effective and toxic 
in the mrt more frequent and more pronounced. Moro recent!}, 
Her years, we have used a parenteral form of the Wliit- 

to meln,1 n ^„ n weekJ y dosages ranging from half a million 
instance of “I? 1101 ? 1111115 We bave never encountered any 

with tl,. _ gwtrle disturbances, headache or other signs of toxicitv 
, ™ e Parenteral form of therapy 
Ertron. 
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We are now using parenteral and oral therapy, and find this com- 
bination to be safe and nontoxic The use of massive dosages in vitamin 
D therapy is, of course, completely empirical, but the same may be said 
of any type of therapy directed against chronic arthritis 
Reports of toxicity from massive dosages in vitamin D therapy have 
been reported from time to time in the literature, but it is not nearly 
as toxic as the various forms of gold therapy It has been suggested 
that the therapeutically useful ingredient of vitamin D may not even 
be vitamin D itself but some hitherto undiscovered fraction thereof, 
probably steroid m nature, and that this substance is preserved m the 
preparation of vitamin D by the Whittier process, and might possibly 
be destroyed or altered in the preparation of the other forms of vitamin 
D products Of course, this is all highly speculative and further studies 
are being made in the attempt to solve this problem 
As the result of the treatment with vitamin D of some 500 patents 
with chrome arthritis over a period of eight years, we have come to 
the following conclusions 

The medication is a relatively nontoxic therapeutic agent, and is 
beneficial m the treatment of chronic arthritis of the rheumatoid type 
Intolerance occasionally occurs but is easily controlled by reducing 
the dosage or discontinuing the medication temporarily Demonstrable 
signs of improvement are definitely noted, and are frequently sustained 
even after cessation of medication There is no mcrease of calcification 
of the blood vessels observed either roentgenologicaUy or by ophthal- 
mological examination of the retinal vessels The renal function is not 
impaired, as was demonstrated by urinalysis and nonprotem nitrogen 
determinations Gallbladder and hver function are not impaired, as 
was demonstrated by numerous repeated hver function tests and roent- 
genological studies of the gallbladder with dye There is no causal 
relationship between an occasional elevation of blood calcium and 
vitamin D toxicity 

VITAMIN E 

Evans and Burr first pointed out m 1928 that a deficiency in vitamin 
E may be associated with the development of spastic paralysis and 
with muscular atrophy m rats Several investigators reported various 
types of changes in the skeletal muscles of patients on vitamin E 
deficient diet Stone reported a senes of rheumatoid arthritis cases 
with improvement in almost all the female cases and three male cases 
of Mane-Strumpell arthritis on wheat germ oil 

The first report on the treatment of fibrosibs was by Sternberg in 
1941 He reported thirty cases of a so-called “pnmary” fibrosibs, wtn 
complete relief of all symptoms by oral doses of wheat germ oil, ad- 
ministered over a short penod of bme Ingham reported twelve cases 
of pnmary fibrosibs in all of which the pataents recovered complete y 
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with oral vitamin E therapy Later in 1942 Steinberg reported another 
group of twenty patients with primary fibrositis, all of whom were 
completely relieved by oral vitamin E Ten cases of secondary flbro 
sitis were not improved In tho some j ear (1942) he reported forty- 
eight cases of primary fibrositis cured, twenty-eight with wheat germ 
oil, twenty with mixed tocoplierols, sixty cases of secondary fibrositis 
did not improve In July, 1943 he reported on 145 cases with improve- 
ment with mixed tocoplierols 

In 1945 Moms Ant reported thirtv two cases of so-called primary 
fibrositis of which he treated nineteen with vitamin E in the form of 
ointment, six with oral therapy and ointment, and four with high vita- 
min E diet He treated two with oral vitamin E alone using mixed 
tocopherols There xvere eight females and tw enty four males He re- 
ported improvement in 70 per cent of the cases treated with the oint 
meat alone The other 30 per cent wns only fair He concluded that 
the ointment alone xvas just as efficacious Unfortunately, our experience 
with vitamin E in the form of either wheat germ, xvheat germ oil, or 
the mixed tocopherols did not confirm these reports Until more con 
trolled studies in the treatment of fibrositis are conducted, the value 
oi this particular vitamin must be considered ns questionable 

VITAMIN K 

Vitamin h is of importance only in tho consideration of therapy of 
chronic arthritis with respect to the use of salicylates in the treat 
tnen ^ °f this disease There is no question that salicylates form an 
extremely important medication for the rebel of pain attending rheu 
ntatic fever or rheumatoid arthritis, and that frequently large doses 
roust bo employed. The use of such large doses of salicylates may pro- 
uce toxic manifestations Depression of the plasma prothrombin level 
j widespread capillary hemorrhage have been reported as a result 
01 mtensive salicylate therapy 

It has been suggested that patients receiving large doses of salicylates 
over prolonged periods of time should receive concurrently adequate 
ores of vitamin K. We have never encountered in our own experience 
single instance of salicylate toxicity although we have used large 
sages over prolonged periods 

CONCLUSIONS 

tion^W™^ 0 ritamirvs in the treatment of chrome arthritis is unques 
rj ® y specific, but only supportive and in the case of vitamin 
lion f ^finitely useful There seems to be no direct indica 

chlrmr! 1 i 1156 v h airun A, vitamin B complex (thiamine hydro- 
tom 5 PP ! T ac ™’ riboflavin) vitamins C, E or K in the relief of symp 
"”Rs of chronic arthritis 
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PHYSICAL THEIUPk IN CHRONIC ARTHRITIS 

Rioiaud XotACs, MX) * 

Physical therapeutic measures have been employed since ancient 
times for alleviating pain and restoring function in rheumatic coudi 
boiis, as documented by the uso of baths and massage man) centimes 
before the Christian era. The laity ha\e instmclncl} clung to spa 
treatment for their rheumatic ailments dunng the recent decades 
when so much effort has been expended to e\ oh e somo specific treat- 
ment of rheumatism b) \ accrues, foreign proteins, various drugs and 
b) the ver> often indiscriminate remora! of suspected foci of mToc- 
bon. Physical medicine not on]) has stood its ground during all this 
period, but has come decidedly to the fore in recent )ears when it 
was reaffirmed that the functions of the bod) can bo mflucnced as 
much from without by physical methods as from tlio inside b) phar- 
maceutical methods The dean of modem American pharmacolog) , 
Torald Sollmann, 1 stated a few )ears ago that “Although drug therapy 
and drugless therap) may seem direct antipodes to tlio superficial 
tinnier, they mvohe the same prmciples evoke the same phenomena, 
accomplish the same results The) differ only m tlio means which they 
employ, of which sometimes the one sometimes the other is botlcr 
adapted to secure the desired end Indeed, tho differences between 
physical therapy and pharmacocliemical therapy arc no greater than 
those between radiant and direct heat, or between local and general 
anesthetics " 

The great therapeutist, the late Bernard Fnntus,- stated in one of his 
last writings that physical therapy is more important in chronic orth 
ntis than medicinal therapy Pemberton 3 asserts that physical measures 
have probably as much value in tlio treatment of arthritis m its early 
stages as any others at our disposal A much quoted report by Dr J 
Mlison Glover* to the British Ministry of Health, 1928, rends "Almost 
every case of chronic arthritis at some stage of the diseaso requires 
physical treatment, usually consisting of the application of heat in 
some form either aiono or together with massage nnd movement No 
scheme of treatment for chronic arthritis can be considered complolo 
unless an extensive range of physical methods of treatment under 
skilled direction is available There appoors to ho a rapidly increasing 
demand for s uch treatment" 

Professor of Physical Medicine New York Polyclinic Medical School nnd 
, “fbal Attending Physical Therapist Columbus Monlmltan Stnlo West SIdo, 
UBietn Valley State and Department of Correction Hospitals Consnliinff Physical 
uerapist New York Infirmary for Women and Children Mary Immaculalo 
(Jamaica) St Charles (Port JoiTorron) Hackensack (Now Jersey) and Alrxlnn 
“rather* (Elizabeth New Jersey) Hospitals 
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Physical therapy does not offer merely a symptomatic treatment for 
lehef of pain, for the resorption of products of inflammation, and for 
the increase of function It is held that properly planned and applied 
physical measures m many instances “alter the reactivity of the entire 
organism, improve the defense-mechanism of the body and help the 
individual to fight infection and resist abnormal external stimuli’’ 
( Bach 5 ) 

Unfoitunately a large number of medical men believe that no special 
knowledge and experience are needed for the prescription and applica- 
tion of physical measures Some of them turn their patients over to a 
technician without any except the most general instructions, others 
who have had no more instruction m physical therapy than that given 
by the salesman of their one piece of apparatus— usually a short wave 
diathermy machine— proceed to use that apparatus indiscriminately 
on any patient who comes along Physical therapy m chronic arthritis 
is to a large extent a therapy of physiological response and requires 
careful techmc and observation for its evaluation 

The hst of physical measures available m chrome arthritis is shown 
m Table 1 Its length may appear formidable or perplexing to the 
average physician, but on close study it will show only variations of 
three basic principles, those of heat, exercise and countenmtation 


TABLE 1 —PHYSICAL MEASURES IN CHRONIC ARTHRITIS 0 


Thermal 
Hot bath 
Radiant heating 
Paraffin bath 
Mud pack 
Hot air douche 

Diathermy, long and short \\ ive 
Artificial fever 
Mechanical or Functional 
Rest 
Massage 
Exercise, active 
Exercise, passive 


Thermal and Mechanical 
Underwater exercise 
Whirlpool bath 
Countenmtant 
Galvanic current 
Ion transfer with vasodilators 
High frequency (Oudm) current 
Ultraviolet rays (mercury vapor lamp) 
Thermal and Countenmtant 
Natural sunlight 
Carbon arc lamp 
Galvanic bath 


General or systemic physical measures may serve as part of consti- 
tutional therapy for the increase of circulation and metabolism, the 
piomotion of activity of the digestive tract and the correction of faulty 
body mechanism Physical measures locally apphed serve to present 
and relieve local arthritic changes pain, stiffness, exudation, muscular 
atrophy and weakness There is, of course, often an interplay between 
general and local effects The selection of a physical treatment measure 
and its combination with other therapeutic measures must depend 
on the type, stage and extent of the arthritis and on the subjective 
complaints of the patient The reason for the desirability of a variety 
or intermittency of physical measures, as well as the combination o 
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several, is that some patients with chronic arthritis ore more responsive 
to certain physical measures thin to others and that certain stimuli 
lose their effect after a time It is most desirable in some coses that 
simpler treatment measures be carried out systematically in the pa 
tient s home 

THERMAL MEASURES 

No matter what form of heat is administered its immediate effect 
is purely physical a rise of temperature in the pirt to which heating 
is applied. The primary phj sical effect will vary according to the form 
of heat, its intensity, and length of application It has been shown by 
Sonne 7 that with radiant heating maximum tolerance on the surface is 
113 9° P , and on the undersurface 117 8° F With diathermy and 
short wave diathermy in animal experiments in joints an average rise 
in temperature of 8° was produced Corresponding effects in human 
tissues were corroborated by many ebrucinns General body tempera 
hire can be elevated with artificial hyperpyrexia to 107° F 
According to the temperature law of Vant Hoff, for every rise of 
10° C the rate of oxidation is increased 2 5 times, and thus even tem 
perature changes of tenth of degrees will influence cellular oxidations 
and exert marled effects on physiological processes The heat-regu- 
latrng mechanism of tho body endeavors to maintain a constant tem 
perature, and when heat is applied to a part from any external source, 
*he vasomotor mechanism responds with an effort to dissipate the 
excess heat There follows an active vasodilatation of the capillaries 
and a subsequent increase of arterial and vonous circulation Lewis 
has shown that irritation of the skin releases a histamine-like sub- 
stance which causes dilatation of the capillaries This local hyperemia 
In turn results in an increase of the rate of removal of local tissue 
products and in stimulation of the local resistive forces, among these 
an increased phagocytosis An important therapeutic effect of local 
heating is that In mild dosage it acts as a sedative on irritative condi- 
uons of sensory and motor nerves Hence the relief given by thermal 
measures in many painful sensory conditions and in spasm 

vVHtien heating is applied at sufficient intensity to a large part of 
the body or if heat loss from the body is prevented, a rise of body 
emperature and general changes occur There is an increase of the 
circulatory rate and of metabolism, a nse in blood volume and oxygen 
consumption and a change in the urine, blood and sweat to the alka- 
0 ride. The clinical effects of mild general body heating can be 
summed up as follows (1) increased beat elimination and profuse 
Perspiration (2) increased circulation a rise of the pulse rate in the 
ra o of about 10 heats for each degree Fahrenheit just as it does in 
(®) a lowering of blood pressure (in contrast to the effects of 
? w increased perspiration (5) increased elimination through 
e “dneys There is a loss of water, salt, urea and other nitrogenous 
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substances, with a relative excess of alkali rem ainin g m the blood and 
in the tissues, while there is also a temporary loss of body weight 
General nervous sensibility is usually markedly lessened 
The enumerated physiological effects of local and general heating 
are the basis of the extensive clinical use of the diverse forms of heat- 
ing in rheumatic conditions 

A table by Fox and Van Breemen 8 presents a scale extending from 
stimulation to sedation by external heat— chiefly hydrothermal. 


TABLE 2 —A SCALE OF SEDATION AND STIMULATION BY EXTERNAL 
HEAT (FOX AND VAN BREEMEN) 


Accelerating or stimulant 

Hyperthermal mud (115° to 120° F ) 

High pressure douches, hot or cold (with or without strong manipulation) 
Vapor baths (hot) 

Whirlpool baths 
Brine baths 
Diathermy 
Hot air baths 
Half baths 


Radiation baths (light, heat, ultraviolet) 

Pool baths (with or without sedative manipulations ) 
Retarding or sedative 


Hot Baths.— The simplest and most generally available form of 
partial or general heating of the body is its immersion in hot water 
Water has a high specific heat and is a relatively good conductor, 
hence it will heat the body by direct conduction A hot water bath 
causes more rapid rise m body temperature than a hot air bath An 
important effect of a water bath is that a body or part immersed m 
water loses weight and becomes more buoyant The hot water bath 
therefore offers the added advantage that after the supporting and 
relaxing effect of the heat has taken place, the hmb can be moved 
more easily by the patient or by a trained assistant, hot water immersion 
also allows die combination of heat effect with gentie or vigorous 
friction by a stream of water, such as is apphed m the whirlpool bath 
A hot tub bath is usually taken at a temperature of 100° to 108° F 
The temperature of the room m which such a bath is given should be 
between 70° and 80° F The temperature of the bath at the start 
should be minimum and may be quickly raised after the patient has 
been immersed The bath is continued for ten minutes to half an hour 
The hot bath is one of the most useful routine measures for home 
treatment of chrome arthritis Warren and Lehman 0 state that even 
m advanced degenerative arthritis in old persons, a senes of hot baths 
usually results m immediate subsidence of symptoms, a gam of 10 to 
15 pounds and a feehng of rejuvenation, they warn about raising the 
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oral temperature above 101° F during tlio bath, for it is likely to be 
followed by faintness, weakness and prostration They found that, 
during cold weather, many patients of the older group can be kept 
quiescent by this procedure when it is used regularly three times a 
week, and occasionally as often as three tunes a day or enougb to 
relict e symptoms of an acute exacerbation If one or several joints 
are particularly slow in responding the application of additional local 
heating to these joints is indicated. Ace 16 S to 75 years) is no con 
traindication 


Therapeutic Pools —Immersing the body in a large pool of hot 
water which enables the patient to stand and walk and perform some 
mple demises is a valuable aid in treatment of stiffened joints and 
muscles According to the temperature of the pool, 90° to 106° F, its 
ma ^ **5° from mild general sedation to marked stimulation 
es exerting the much desired relaxing and supporting effect If 
1 I' u* "mined with an underwater douche (hydro massage) a power- 
s initiation of skin circulation and some massage action may be 
<rr j? C i,' w ~ e skillful manipulation nnd directed exercise may 
erm-i ^ i 6 p ? n nc i tua "y mobilizing stiffened joints Such treatment 
hi, S °a dearab ’ e mental effect by encouraging the patient to use 
effort* to perform movements 

®“ lin 6 Device* for Home Use-Hot water bottles 
nf n, C< f r c , P ads are useful as simple emergency measures for relief 
bum, condltl ons Care must be taken not to cause skin 

^ , c e i r Prolonged application The hot water bottle at times 
usd patufa] pressure by its weight, it steadily loses its heat Electric 
mnv a° CaU!e P r( - ssure and maintain an even temperature but this 
theartlm— g< r 0US> i’ I’? 1 ' , at Hme5 Measurements have shown that m 
107 0° p ^ ousehoJd electric pad the average low temperature is 

into m 8tl1 conslsts of munersion of the extremities 

brush to the p 1 ”?® 11 ° r application of this paraffin with a paint 

a rtmple and effecbve memS for 
time the skin a !} . bl g'h degree of surface heating and at the same 
the skin i,.,,, emaws f° [t and pliable. Temperature tests have shown 
teetive n , a P araffin bath after the formation of a pro 

in s^ad 116 ° F Thc bath is especially useful 

feet, in IT™ de g reo ^ of chrome arthritis of the hands and 
cause of the^even'^rf^w! 51136 ? 1 ^ 16 y ' 7eUul & stiffness and pain Be 
and decressp ^ I^ 1113015 of heating it affords a sense of comfort 
ing When carrfnR VeUlri n ’5°^°, qmcW y than any other form of beat- 
a PF Ued ^ method 15 «I» perfectly safe 
e ®cient "drv"*!. k®* and mfn* red radiators enable simple yet 
have krerf^ rm u a J >I ’/ Ca ? on5 at tbc office and m the home They 
and light cL ced the former cumbersome dry bslang apparatus 
“ For home treatments patients should be instructed 
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to use these appliances for one-half hour two or three tunes a day 
over the affected joints Such heating should be followed by gentle 
stroking massage 

In painful acute and subacute conditions, patients can bear only 
mild radiant heating In such cases thermostatically controlled heat 
appliances are of definite value because they can be regulated to fur- 
nish a temperature just comfortable to the patient 

Diathermy.— Diathermy is the most efficient procedure of heating 
the deeper structures and has been satisfactorily used for many years 
m treating the larger joints and the spme In osteoarthritis localized 
m such parts, diathermy is almost specific for local rehef of pain, pro- 
motion of resorption and restoration of function, it also lends itself 
easily to combination with other measures In the frequent bilateral 
knee mvolvement of the osteoarthntic type m middle-aged women, 
diathermy combined with suitable rest usually gives complete rehef 
In traumatic arthritis, diathermy followed by massage or other me 
chamcal agent is likewise the line of first attack It should be applied 
for at least half an hour each time, first daily then three times a week 

Short wave diathermy gives the same clinical results as long-wave 
diathermy, but its technic is more simple and more safe, the coil field 
or mductance cable method is valuable for warming up an entire 
extremity 

Artificial Fever Treatment —Artificial fever treatment by diathermy 
or other means is indicated only m cases of moderate seventy which 
apparently resist all other forms of treatment A senes of treatments 
at moderately high temperature (102° to 103° F ) seems preferable, 
some of the good results obtained by a systematic thermal cure in the 
spas are undoubtedly due to the fever production by the prolonged 
hot baths 

MECHANICAL MEASURES 

Rest —Rest is one of the most important and most frequently over- 
looked measures in the effective treatment of chrome arthritis Pam or 
inflammation, whether of traumatic or of infectious ongin, is Natures 
way of enforcing rest, which is the first requisite for repair m all joints 
with pain aggravated by movement Placing the joint at rest either m 
bed in the most favorable position or by support in light splints or 
suitable bandaging is a physical therapeutic measure of prime im- 
portance that is not sufficiently often appreciated Not until a joint a 
rest is without pain, i e , without inflammation, should it be exercise 
Chrome fatigue is considered one of the chief factors in arthritis, there 
fore general bodily and mental rest are of great importance m e 
nervous, anemic, overworked patient of the rheumatoid type n eS 
should be prescribed systematically, with so many periods dauv or 
one or two entire days a week 
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Mortage-Massage combined with suitable “ere.se is tl.o^nort 
readily available measure for stimulation of function S nce ^ritic 
,oints are already a seat of an mflomnntory process, » “ 
rule in arthntis that massage must be gentle and 
in the neighborhood but not immediately o\ er the affectwl joints T 
onl) massage movement permissible at times over an i a | , 

the lightest form of stroking There should be no twisting 
of the Joint during massage the patient should be encouraged to move 
the joints actively after application of heat and massage ' 
help of a skilled tcclmiclan is not available, the physician should give 
suitable instruction to famil) members for massage or a pa ^ _ nrrt „ 
fined to die home, this will enable the patient to receive a ea 
massage with a measure of success General body massage is o c ini 
value for overcoming the feeling of fatigue strengthening 10 mu 
culnr system stimulating body metabolism and soothing the neno 

The application of any form of massage, local or general, should 
always be preceded by the application of heat external or penetrating 
for it opens the \ oscular channels, relaxes the parts and enlarges e 
range of motion This is the reason for the effectiveness or the ctfm 
bination of heating and gentle massage or exercise enabled by tbe 
whirlpool bath and by underwater exercise 
Active Motion —Active motion must be insisted on in arthritis ot 
the rheumatoid type if fibrous and later bony ankylosis is to be pre 
vented The safest way of carrying this out is to begin in subacute 
cases with muscle setting exercises and then start active exercises, first 
without weightbearing and gradually extending them within the full 
possible range of motion after the parts have been limbered up by 
beat and massage Manipulation of joints in conjunction with massage 
requires great caution. The patient must receive individualized in- 
struction as to what exercises he can do at home and as to the range 
of motion he should attempt to attain 
General exercise is invaluable toward effecting body correction in 
arthritis Deep breathing and abdominal muscle control exert a bene 
ficial effect on the circulation and functions of the body For the res 
torahon of function, the gradual use of these joints by corrective 
exercises and occupational therapy is much preferable to manipulation 
In certain cases, exercise on simple apparatus may be useful 
Much of the disturbed physiological function in chronic arthritis can 
be ascribed to incorrect use of the body in faulty posture. Systematic 
corrective exercises and rest in the corrected position serve to remedy 
numy of these physiological disturbances therefore from the very 
beginning of treatment of arthntis correction of posture can help ma 
tenally Occupational therapy is invaluable for rehabilitating patients 
to all stages 
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THERMAL AND MECHANICAL MEASURES 

Hydromassage by a whirl-pool bath softens inflammatory indura- 
tion and relieves pain and spasm by combination of heat and gentle 
friction It may be employed m chrome arthritis affecting several joints 
of an extremity, for weak and painful feet and m patients with addi- 
tional myositic and neuntic mvolvement 

Underwater exercises, originally introduced for the treatment of 
paralysis, have proved to be quite effective in chronic arthritis for 
restormg joint function and muscular strength by well-directed exer- 
cise and manipulation In the underwater treatment tank, joints can 
be put through a range of motion much beyond that achieved outside 
the water As a matter of fact, there is danger of overdoing joint exer- 
cise in fairly tender joints Often patients with badly affected hips, 
knees or anldes, unable to walk, gradually regam that function in the 
pool Most patients prefer pool or tank treatments to gymnasium treat- 
ments because of the additional mental and physical stimulation To 
be truly effective in advanced cases, underwater exercise needs expert 
guidance and sometimes special equipment for hoisting patients and 
placing them in the pools comfortably However, m early cases the 
thoughtful physician can often devise suitable arrangements for such 
exercises in simple home surroundings 

COUNTERIRRITANT MEASURES 

The galvanic current offers a useful adjunct m treatment of chrome 
arthritis, especially in the atrophic type The galvanic current brings 
about prolonged hyperemia of the skm and has some effect on the 
deeper circulation by reflex or direct penetration For therapeutic effi- 
ciency it is important that as large an amount of current as can be 
borne be apphed for a sufficiently long time, at least a forty-five minute 
session The galvanic bath offers a combination of mild general heat- 
ing with the stimulating or "alterative” effect of the current to the 
skm It may often serve as an effective alternate measure in institu- 
tional treatment especially in polyarthntic cases Fragrant pme extracts 
or other resinous substances added to electric baths cause additional 
skm stimulation 

Ion transfer with vasodilating drugs has come to the fore in recent 
years m the treatment of traumatic and rheumatic conditions Hista- 
mine and choline compounds, when introduced by ion transfer, pene- 
trate the deeper layers of the skm and exert local as well as systemic 
effects, they stimulate the parasympathetic nerves and dilate the per- 
ipheral vascular system Mecholyl ion transfer produces a less intense 
local reaction, it is deposited m the deeper layers of the skm and gradu- 
ally absorbed, thus its effect lasts for several hours It is useful in 
rheumatoid arthritis and neuritis when other measures directed for 
local rehef have failed Histamine ion transfer brings about a niore 
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vigorous local reaction and is preferable in fibrositis and myositis Its 
technic is more simple, 

Hig/i frequency sparking (Oudin treatment) from the single high 
voltage ter min al of a spark gap diathermy apparatus may give marked 
relief in diffuse pain of ne untie character and subacute arthritis in 
volvmg several joints It should be preceded by external heating 
Ultraviolet radiation from a mercury vapor lamp or from a cold 
quartz type of lamp furnishes relatively cold radiation, i e , with 
elimination of infra red rays The ultraviolet rays will cause various 
degrees of the familiar sunburn (erythema) Applied over a painful 
joint, such a sunburn often acts as a counterirritant and alterative, 
hence the instinctive desire of many arthntics to expose their painful 
joints to the sun. Cautious local use of artificial vradiation from the 
sources mentioned may serve as an adjunct or alternate to other physi- 
cal treatment and should be repeated only after the previous reacbon 
has subsided Sunbuming doses should only be applied to one region 
and not to the entire body 

Natural sunlight or artificial radiation from a carbon arc lamp repre- 
sents a combination of infra red and ultraviolet radiation When ap- 
plied for general body irradiation in suberythemal doses, it serves as 
an aid m the constitutional treatment of asthenic arthntics, especially 
those of the rheumatoid type. The beneficial effects of light therapy 
are partly attributable to the general tome effect of ultraviolet irradia- 
tion, partly to the thermal effect of the infra red component and per 
haps also to the increase of the defensive power of the body by the 
products of biochemical changes in the slon and their effect through 
the circulation 


SCHEME OF PHYSICAL TREATMENT 
The large number of physical measures described constitutes an 
invaluable aid in the treatment of chronic arthritis and allows a 
selection of physical agents to fit almost every type or stage of the 
disease ^ It is evident that all these measures must be used in con- 
junction with a plan of general medical treatment Some of the treat- 
ment measures are strictly institutional procedures but most of them 
can be applied in the physician s office and some may be carried out 
under skilled direction in the patient s home. 

The grading of arthritis is essential for prognosis, as well as for 
retarding cases and judging benefits of different forms of treatment 
ys cal measures directed towards improvement of circulation and 
U p^ 0n swe hmgs will bring about favorable response chiefly in 
e first two grades of the disease. When one encounters unexpected 
In h ^sults m advanced cases, it may be explained by the fact that 
uic arthritis many of the painful processes are located in the 
tissues, which respond well to appropriate physical 
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In mild and moderate cases of osteoarthritis affecting one or two 
joints, radiant heat and massage or diathermy and massage should be 
used In severe cases or m cases affecting several joints, a course of 
general heating measures is indicated, this may be done at times m the 
form of a cure at a spa Exercises should be earned on regularly in all 
cases In “worn out” joints, further wear and tear must be avoided by 
restriction of activities for a while and by suitable support by elastic 
bandages, caps or belts 

Early cases of rheumatoid arthntis require mild thermal treatment 
locally as well as systemically to aid general circulation Acutely pain- 
ful joints must have complete rest from the be ginnin g Early heho- 
therapy, natural or artificial, is important for general tome effect Suit- 
able exercises, general as well as local, are to be instituted early to 
correct posture and prevent deformities For local treatment, especially 
at home, daily use of luminous or infra-red sources is advisable, fol 
lowed by gentle massage and active exercise Paraffin baths, whirlpool 
baths or ion transfer with vasodilating drugs are usually effective in 
reducing swelling and relieving pain in small joints which do not 
respond well to simple radiant heating 

SPA TREATMENT 

The position of a modern health resort is midway between tbe home 
and the hospital It is not a diagnostic clrnic nor a research institution 
but a place for patients who will be benefited by a combination of 
physical treatment, climate, diet and psychotherapy Such a combina- 
tion is most suitable m many cases of rheumatism, and this is why 
most health resorts emphasize that they treat arthntis and rheumatic 
conditions Some of them even profess to specialize in the handling 
of such conditions It is, however, evident that not all types of rheu- 
matism will respond to spa therapy and that no spa treatment method 
has a specific curative effect on rheumatism Unless the principal fac- 
tors in the success of a health resort are available, and no single thera- 
peutic agent is relied on, the sending of a patient to a distant spa will 
not be justified The presence of an ideal climate and a well equipped 
hydrotherapeubc department is not sufficient unless the patient gets 
the benefit of competent medical direction and trained technical as- 
sistance He must also have suitable hotel accommodations and appro- 
priate diet, and the general atmosphere of the resort must be conducive 
to rest and relaxation All of this must be available within his financial 
means 

So far as the selecbon of types of rheumatism suitable for spa treat- 
ment is concerned, it appears to be the consensus that patients m the 
active stage of the disease, especially of rheumatoid arthntis, do better 
at home or at an institution at prolonged rest The exertion of taking 
treatments m a spa would far outweigh the possible benefit derived 
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therefrom. After the acute stage, rheumatoid patients may •be sentt° a 
warm, dry region, where, in addition to suitable rest, heliotherapy 
diet, balneotherapy and hydrotherapy may be carefully applied loo 
intense heating must be avoided at all times . „ .. 

Osteoarthritis is generally more suitable for spa treatment Fatten 
are usually past middle age, are often overfed nnd obese and have 
various degrees of arthritic changes in some of the weightbearing 
joints They cannot change their mode of living or the abuse of their 
joints in their home surroundings Such patients often do exceedingly 
well by taking the cure, 0 which consists of thermal measures, mas 
sage, judiciously restricted exercise, suitable diet and rest from bu 
ness worry or nagging relatives In addition, any existing strain on 
the heart and the general circulation can be beneficially influenced 
and after a sojourn of several weeks these patients return home lit 
terally rejuvenated. No wonder that pabents of this type return faith 
fully to their favorite spas for a renewail of the spa regimen and keep 
comfortable even though roentgenograms of their joints show the 
usual slow progress of the degenerative changes 


nOJIE TREATMENT 

Because of the essentially chronic course of arthritis and the grave 
economic problem often created by the length of treatment, increas 
ing emphasis has been laid in recent years on the employment of 
properly directed home treatment by physical agents In many cases 
of chronic arthritis, especially the early rheumatoid type, no matter 
how expertly done diathermy or ion transfer applied once or twice 
a week in a physician s office is not as effective as mild heat treatment 
applied daily or several times a day followed by gentle massage and 
suitable exercise Heat lamps, paraffin packs, whirlpool baths may be 
all employed in the home, members of the family may be instructed 
in a simple massage routine and in putting joints through the fullest 
possible range and in carrying on suitable walking and postural exer 
cises, provided that there is continuity of active medical supervision 
and interval treatment at the office. Portable diathermy and other elec- 
trical apparatus have no place for self treatment at home, for laymen 
make the most unpredictable blunders in applying such devices, as 
shown by some tragic happenings, at their best, in most cases these 
home diathermy machines serve only as glorified heating pads paid 
for at an excessive price. Intelligently supervised home use of simple 
physical measures based on proper diagnosis and forming part of a 
broad therapeutic plan, should play an important role in the modern 
management of many cases of chrome arthritis 
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WHAT CAN ORTHOPEDICS OFFER THE ARTHRITIC? 

Irvin Balensweic, M D , F.A C S , F.A.A CS° 

The orthopedic surgeon can offer the arthritic much in the way of 
prevention and correction of deformity 

general principles of orthopedic care 

1 Prevention of deformity b) 

(a) Rest 

(jb) Pbysiothcrap) (heat, massage active and passive exercises) 

(c) External support 

( d ) Manipulative therap) 

& Correction of deformity by 

(a) Manipulative measures 

(b) Surgery 

3 Improvement of Joint function by 

(a) Conservative measures—pliysiothernpy 

(b) Radical measures— arthroplasty osteotomy 
4. Alleviation of pain by 

(a) Splintage. 

(b) Physical and x ray thcrnp> 

(c) Surgery— arthrodesis of involved Joints 

GENERAL REMARKS CONCERNING ORTHOPEDIC CARE 

An important phase In the therapy of the arthritic is early ortho 
pedic planning, for the mam aim of the orthopedist is to preserve the 
function of the joint or to restore such function when impaired. 

It has long been recognized that one of the important principles in 
the treatment of the arthritic is that of resting the affected joint There 
to less danger of the formation of ankylosis, adhesions or the loss of 
Emotion if such joints are rested by splinting than if they are con tin u 
°usly moved. Ankylosis does not develop when a joint is temporarily 
immobilized, it is usually the result of an inflammatory process result- 
kig in destruction of the articular cartilage 
C)ne of the commonest fears of the arthritic is that of pain resulting 
toom motion of the irritated joint This in turn gives rise to muscle 
anc ^ is one of the causes of flexion deformity 
luscle spasm is an early sign of joint irritation and indicates the 
for rest and not motion An excellent means of overcoming 
I \ com P^ ex 13 resort to underwater exercises, then splint the 
:° t during sle eping hours to relieve pain and prevent deformity 

n-ti Clinical Professor of Orthopedic Surgery Cornell University Medical 

tKrrrSiT Visiting Orthopedic Surgeon, New York Hospital Associate Or- 

VorVClty Ur8COn Acting Head of Department, Beth Israel Hospital, New 
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Poor Posture —Poor posture is a constant source of discomfort and 
in the arthritic it is a cause of pain The characteristic postural defects 
are those of round shoulders, prominent abdomen, knock knees and 
pronated feet 

Those who assume the care of the arthritic must constantly stress 
the need for improvement of the mechanics of the patient by improve- 
ment of the general posture The correction of poor posture in the 
arthritic should be begun as soon as possible even though the patient 
is bedridden 

PREVENTION OF JOINT DEFORMITY 

Deformity of Shoulder.— An arthritic shoulder tends to become 
adducted and internally rotated As a result of disuse the abductors 
become atrophied and the joint motion is interfered with Pain radiates 



Fig 97 —A well-fitting plaster jacket used in disturbances of the spine 

from the shoulder down along the lateral aspect of the arm and occa- 
sionally towards the fingers The patient usually points to midway 
between the shoulder and elbow as the site of pain 

The adduction deformity can be prevented by placing pillows or 
sandbags m a position to maintain the arm in abduction By means o 
a simple overhead device the patient can be encouraged to evercise 
the arm when recumbent 

Acute pain can be materially lessened by the use of intermediate 
x-ray therapy subsequently followed by physical therapy such as mil 
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heat, massage active and passive exercises Neither heat nor cold 
should be applied to the area treated by the x ray therapy for two to 
three weeks following the therapy 
Deformity of the Spinel-Deformity of the spine can be prevented 
by maintaining the patient Eat on a firm bed, this is accomplished 
by placing a board between the mattress and spring The use of pil 
lows is discouraged except for short periods during the day At meal 


1 if 

is* 1 

1 ' il 

// 

H ' ;V 1 
■ ' ;*■ 

’ 1 

I 

!; 1 


Fifr 98 —An excellent brace lor maintaining proper potture It ca n also be used In 
e eany arthritic ipine for the relief of pain and for improvement of posture 

hmes the patient is propped up with a triangular mattress or hinged 
°ard and the proper torso posture is maintained. 

In extremely painful spinal arthritis the torso may be supported 
by means of a plaster bed This bed is easily made by molding 
p aster bandages to the patients torso when prone. When dry the 
^ W? k Temove d> padded and the rough edges are trimmed 

Vhen ambulatory the patient is fitted with a Knight spinal or simi 
lar lype of brace (Fig. 98) 





638 


IRVIN BALENSWEIG 


Corrective exercises are begun wben the patient is recumbent in 
order to maintain good muscle tone 
Deformity of the Hip.— The deformity common to the hip in the 
arthritic is one of flexion, adduction and internal rotation In acute 
cases this deformity can be prevented by the application of a plaster 
spica which is subsequently bivalved so that the part may be treated. 

In the less acute stage Russell traction (Fig 100) has proven itself 
to be most satisfactory for the relief of muscle spasm and deformity 
The traction is so arranged that it is easily removed for the purpose 



8 

Fig 99 —This depicts a triangular mattress with a box placed at the foot of 
the bed, and sand bags across the lower extremities immediately below the knees 
holding the limbs m position The object of this procedure is to assist in preventing 
or correcting a flexion deformity of the hips 

of physiotherapy If a canvas anklet is not available one may use a 
shoe with straps attached to either side of the shoe, and the wooden 
stirrup is fastened to the straps with the pulleys attached to the stirrup 
When the patient is ambulatory a canvas or leather hip spica, a 
Thomas splint or a spica made from 6 inch commercial elastic ban- 
dages reinforced with starch bandages may be used for temporary im- 
mobilization 

Deformity of the Knee.— This is one of the common and disabling 
deformities occurring in the arthritic patient It is most often caused 
by placing pillows beneath the knees for relief of pain It should there- 
fore be a rule never to place a pillow beneath a knee except on certain 
specified occasions and then for only short periods of time 
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Placid patfent in 0,0 P rono position A dins is 

With this DnnnTYi, ''a. ^ l ^ 10 ^ nee * or “trcciion of deformity of knee or tip 

the traction aJtrvd*! r nwc ^ not to constantly kept in one position, for 

011 aIl0W5 ,lIm t° to in either the supine- or prono attitude. 



'-dil eh ij ta-r'r-T'.— ttawing shows a lower extremity encased in plaster in 
tetiorfy feyr sL,. ” ^^B^ metal ride ban The plaster is split and wedged pos 
Tb c Icnver f / ,U ^° S0 oF COrrectin g a flexion deformity 
for cortor-Hrrr, ?"?« ^presents a similar apparatus but instead of using wedges 
011 oF <W°nnfty a himbuckle is incorporated. - 
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Bed rest may be obligatory during the acute stage while the knee 
is swollen At such tunes long posterior molded plaster splints are 
applied, the splints may be removed for treatment Following heat 
applications the knee joints are passively and painlessly moved by the 
physician or trained technician The patient is taught quadriceps exer- 
cises m order to maintain good muscle tone 

In the subacute or chrome case the use of molded plaster splints 
during sleeping hours is recommended for several months Russell 
traction is an excellent means of preventing both flexion and subluxa- 



Fig 102 —This is another means of correcting a flexion deformity of the knee 
The lower extremity is encased m plaster in which is incorporated two metal hinged 
side-bars A long section of wood is incorporated m the proximal portion of the 
plaster and by means of a rope and windlass arrangement the flexion deformity 
is corrected. 


tion of the knee, the deformities frequently found in atrophic arthritic 
joints The Russell traction can be used with the patient in either the 
supine position or the prone position When the patient is supine the 
sling is placed beneath the calf and when prone the sling is placed 
under the thigh The patient should not be allowed out of bed until 
he can fully extend the knee and maintain the extremity m the 
horizontal position while sitting 

Deformity of the Ankle and Foot —Deformity of the ankle an 
foot is common in the arthntic and results in hammer toes, lateral 
deviation of the toes, hallux valgus, thickened painful metatarso- 
phalangeal joints, pronated feet and peroneal spasm These deformi- 
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ties can be prevented by the use of physical therapeutic measures and 
the application of posterior molded splints The molded splints should 
extend beyond the limits of the toes A cradle is used to avoid pres 
sure of bed clothing on the toes, eliminating both pain and deformity 
When the patient is ambulatory deformity can be improved by the 
use of various shoe wedges leather or rubber molded arch supports, 
and strappings 



Fig. 103 — Tlie top drawing represents the use of a metatarsal bar The middle 
drawing is that of an anterior heel and the bottom one represents the comblna 
don of the two These appliances are Indicated in painful metatarsophalangeal 
Joint arthritis 

Where the deformity is complicated by peroneal spasm the spasm 
can he overcome by injection of novo came into the peroneal muscles 
or the use of ethyl chloride spray over the common peroneal nerve 
asit courses over the head of the fibula. Following either of these pro- 
cedures the foot is immediately strapped in inversion 
In long standing cases gentle manipulation under intravenous anes 
esia followed by the application of a skin tight walking plaster is 
the procedure of choice 

MANIPULATIVE THERAPY 

Manipulation therapy is used for the purpose of increasing the 
ge ot motion of a joint where motion is limited because of the 
presence of adhesions which have been allowed to form as a result of 



642 


IRVIN BALENSWEIG 


either unnecessary immobilization or early active excessive mobiliza- 
tion Early excessive mobilization results in adhesions because of in- 
creasing damage to the joint during the early stage of the disease 
Manipulative therapy may also be resorted to when flexion contrac- 
tures have resulted 

Manipulation of the jomt is successful when there is no longer any 
active process within the joint and when the limi tation of motion is 
due primarily to adhesions or contractures. 

Manipulation of the joint for the breaking up of adhesions should 
be performed with the patient under complete narcosis With the use 
of intravenous anesthesia a joint can be gently and repeatedly manipu- 
lated, and when the patient is completely relaxed it is found that very 
little force is required Much harm is done by the injudicious use of 
force during manipulation for the joint may become staffer than it was 
before If the adhesions are not readily broken up one must immobilize 
the joint in plaster, rest the part for several days, then undertake a 
second and even a third manipulation The patient recovers quickly 
from the effects of an intravenous anesthetic and is encouraged to 
exercise the limb immediately 

Gentle manipulation followed by immobilization, repeated on sev- 
eral occasions, will aid in the correction of contractures 

ORTHOPEDIC SURGERY IN ARTHRITIS 

Osgood has stressed certain factors which must obtain before sur- 
gery is considered These are in their order of importance (1) 
quiescence of the arthntic process for several months prior to sur- 
gery, (2) optimum general condition of the patient, (3) good morale 
on the part of the patient, and (4) adequate facilities for hospital 
and follow-up care 

It is good practice to teach the patient exercise of the involved 
joint for several weeks prior to surgery in order that he may be better 
able to cooperate during convalescence 

Synovectomy.— This is a procedure wherem the lining of a joint 
is excised, it is applicable only m the knee 

Synovectomy of the knee is indicated m some chronic cases in which 
the synovial lining of the pouch is thickened and villous in type and 
the fat pads are enlarged It is also indicated m persistent bydrops 
of the knee which is resistant to other forms of therapy In the per- 
formance of a synovectomy m a chrome arthntic knee the pateua 
should be thoroughly mspected and if found to be fibnllated it should 
be removed 

In rheumatoid arthntis synovectomy should be used in those cases 
m which there is little or no involvement of the cartilage or bone and 
the sedimentation rate has been known to be normal for at least six 
months In contemplating synovectomy m rheumatoid arthritis it is 
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good practice to subject the joint to active physiotherapy, check the 
patients temperature daily and check the sedimentation rate on one 
or more occasions in order to determine whether a flare-up of the in 
fection ensues If such is the case the synovectomy should be post- 
poned. 

Synovectomy is contraindicated in a tuberculous synovitis of the 
knee. There are many instances of chronic synovitis without bone 
disease or cartilage destruction that present the appearance of a chronic 
nontuberculous arthritis When operated upon these joints may present 
the pathological picture of a chronic nontuberculous arthritis on 
macroscopic examination, yet on microscopic sectioning tubercles are 
found The end result in such cases is invariably poor and the joint 
undergoes rapid destruction 

This can be guarded against if prior to surgery the joint is aspirated 
for guinea pig test If free fluid is not encountered at the time of 
aspiration several cc. of sterile water may be injected and reaspirated 
for guinea pig inoculation 

Posterior Capsnlotomy —This is an operative procedure used in 
flexion contractures of tho chronic rheumatoid knee where there has 
been little cartilaginous damage and where the tibia subluxates pos 
teriorly on the femur 

The operation is performed by sectioning the hamstrings, gastroc- 
nemh and the posterior capsule of the knee joint The hamstrings are 
then lengthened and resutured. 

Arthrotomy —By artbrotomy is meant incision of the joint for the 
purpose of removing loose bodies or large hypertrophic villus forma 
bons 


Osteotomy —This is a procedure wherein the shaft of a bone near 
a joint is sectioned for the purpose of correcting a deformity and 1 m 
proving the weight bearing mechanics of a deformed part It is com- 
monly used about the hip for correction of a flexion adduction de- 
formity It is occasionally used instead of a posterior capsulotomy 
the knee and in this instance the lower end of the femur is sec- 
tioned and angulated posteriorly 

It is an axiom In orthopedic surgery that correction by osteotomy is 
preferablo to soft tissue sectioning for in the latter, recurrences are 
apt to take place if the patient cannot be kept under direct orthopedic 
control for many months following surgery 

— a method of restoring mobility of an 
' in '} wed joint It is an operation in which an artificial joint is modeled 
o mif ate a destroyed previously existing one The operation has been 
uccessfnjjy used in the temporomandibular, hip and knee joints It 
not justifiable where there has been involvement of the shoulder 
K° r an ^ e The most suitable age period for an arthroplasty 

20 and 45 years The operation is contraindicated in tuber- 


r 
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Where an arthritic exhibits an ankylosis of both knees only one may 
be operated upon at one time When both hips are ankylosed only one 
hip is operated upon at one time When both hips and both knees are 
involved then one hip and the opposite knee are subjected to sur- 
gery There are instances where both hip or knee joints may be 
operated upon for the purpose of remodeling a new joint. The interval 
between such operations should be two or more years and should be 
one of election on the part of the patient 
Arthrodesis —This is an artificial means of creating ankylosis Dur- 
ing the process the joint space is obliterated and the raw bony sur- 
faces approximated to establish bony continuity 

There are instances in which arthrodesis can be performed without 
destroying the joint, this is known as an extra-articular arthrodesis 
and is used in the shoulder, elbow and hip jomts 
Arthrodesis is useful m monarticular arthritis where it is advisable 
to produce a painless stiff joint, especially m weight-bearing joints 
where stability is essential It is ill-advised m rheumatoid arthnbs, 
for ankylosis frequently results without surgery There, however, are 
instances in which surgery is advisable as m arthntas of the feet with 
destruction of the tarsal and subtalar joints These joints are quite 
painful and interfere with the mechanics of the extremities, hindering 
recovery 

Excision of the Patella.— During recent years excision of the pat- 
ella has been used with increasing frequency It is a useful operation 
m a small selected group of patients who are afflicted with either 
rheumatoid or degenerative arthritis of the knee Excision of the patella 
eliminates a mechanical impediment to the function of the knee and 
allows of freer motion with considerable lessening of pain 

SUMMARY 

The writer has attempted to outline the orthopedic care for the pre- 
vention and correction of the various deformities which may occur in 
the chrome arthritic 
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CHOLESTEROL CONTENT OF URINE IN ARTHRITIS 

Louis W Graniher, M D * 

A bright chapter in organic chemistry was written by the workers 
who identified the structural characteristics of the sterols By 1933 
Rosenheim and King, Wmdans, Buttenandt and others 1 were con 
vinced that the phenanthrcnecyclopentane structure known as the 
cholane nucleus was the characteristic grouping of the sterols This 
made possible the statement of the formula for cholesterol. 

Cholesterol is an essendal constituent of all cells and body fluids 
It exists in a free state, and as esters when combined with fatty acids 
in the blood The brain, suprarenals and malignant tumors have the 
richest supply of cholesterol It is necessary for life and if not supplied 
in adequate amounts it may be synthesized, but the mechanics of tills 
is unknown Our knowledge of the funebons of cholesterol is largely 
based on circumstantial evidence, and is often theoretical. Although 
the marked variahons for cholesterol in health and in disease are well 
known, they must be interpreted with caution 284 
The relahon of blood cholesterol to arthnbs was invesbgnted by 
Hartung and Bruger c they found that the cholesterol content of the 
plasma was increased in osteoarthritis and was decreased m rheuma 
toid arthritis There are no reported studies of the cholesterol content 
of the urine from patients with arthritis 
The present investigation presents such a study with an analysis of 
the possible relabonship between urinary cholesterol plasma <ioles 
terol, and the erythrocyte sedimentation rate in thirty cases .of definite 
arthritis 

METHOD 

Twenty four hour specimens of unne from these patients were anal 
yzed according to the procedure developed by Bruger and Ehrlich 0 
A routine analysis was done on each specimen and if any abnormality 
was found the specimen was not accepted 
One hundred cubic centimeters of unne were placed in a 150 cc 
beaker The unne was acidified with 0 5 cc of concentrated sulfuric 
add, and 10 cc of diluted egg albumen solution was added After 
curing, the albumen was precipitated by the addition of 5 cc, of 10 per 
cent soluti on of sodium tungstate The contents were again well mixed, 

trom the Arthritis Clinic, Dr Edward F Hartung Chief New \ork Port 
'oraduate School and Hospital, Columbia Unfvendty New York City 
. . * n *h e Arthritis Clinic, New York Post-Graduate School and Uos- 

pUal, Column m Q University New lork City Associate Physician, Rockaway Bcyich 
°*pUai Rocktuvay Beach New York. 

645 



646 


LOUIS W GRANIRER 


and the precipitate was allowed to settle out for five to ten minutes 
The solution was filtered through a fluted filter paper (previously 
rendered fat free by washing m alcohol and ether) Ihe protein pre- 
cipitate was washed repeatedly with hot distilled water, the extent of 
the washing varied with the quantity of urinary pigment in the protein 
coagulum (50 cc to 100 cc of water usually sufiiced) The precipitate 
and filtei paper were transferred to a 150 cc beaker, and 30 cc. of a 3 1 
alcohol-etlier mixture were added. This was allowed to stand for 
fifteen to thirty minutes The beaker was then placed on an electnc hot 
plate The contents were brought to the bo ilin g pomt after which the)’ 
were filtered through fat-free paper into another beaker Two addi- 
tional extractions with alcohol-ether were made, and the filtrates were 
combmed The alcohol-ether extract was placed m an incubator 
(37° F ) and evaporated to dryness To the dry residue in the beaker, 
30 cc of petroleum ether (BP 30° to 50° C ) were added The beaker 
was then placed on a hot plate and the petroleum ether was evaporated 
to approximately 10 cc. volume This was filtered through fat-free 
cotton or filter paper mto another beaker, two additional petroleum 
ether extractions were earned out, and the extracts were combmed 
This extract was placed m an incubator ( 37° C ) and was evaporated 
to dryness The residue was extracted with 5 cc of chloroform 

The chloroform extract was transferred to a graduated cylinder of 
10 cc. capacity, 2 cc of acetic anhydride and 0 1 cc of concentrated 
sulfunc acid were added A standard solution containing 0 5 mg of 
cholesterol in 5 cc of chloroform was prepared simultaneously for 
the development of the Liebermann-Burchard color reaction A red 
filter (Wratten 71-A) was used to facilitate color matching 

Calculation hi x 0 5 X = mg cholesterol m 100 cc. of urrae 
Ru x 

Rs = reading of standard 
Ru = reading of unknown 
x = volume of urine extracted 

For the determination of cholesterol m normal urine approximately 
300 cc of urine must be extracted if the twenty-four-hour urine volume 
does not exceed 1500 cc With dilute urines, larger amounts must be 
extracted This is done, preferably, by working with 100 cc quantities 
and combining the petroleum ether extracts 
Venous blood was obtained on the same day that the unne was 
collected, to ascertain the plasma cholesterol content (modified Bloor 
procedure 7 ) and the sedimentation rate (Westergren) 

The total cholesterol output was calculated by multiplying the unne 
volume in twenty-four hours by the urinary cholesterol per 100 cc. 

RESULTS 

Table 1 shows the results m twelve cases of rheumatoid artlinh 5 
under treatment, the patients ranging in age from 35 to 61 years The 
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durabon of the disease varied from one to twenty seven years The 
highest urinary cholesterol was 2 54 mg., and the lowest was 0 68 mg 
m twenty four hours In patents numbered 4 and 11, the plasma 


TABLE 1 — CHOLESTEROL CONTENT OF URINE IN PATIENTS Will RHEU- 
MATOID -ARTHRITIS 


Patient 

Ag« 

Sex 

Duration 

Sed. Rote, 
nun. /hr 

Plasma 
Cholesterol 
raj? /1 00 co. 

Unne 
Cholesterol 
raff /24 hr 

1 

35 

F 

10 year* 

49 

150 

2 51 

n 

40 

F 

6 }ean 

30 

195 

0 11 

3 

31 

M 

1 year 

8 

275 

0 66 

4 

55 

F 

15 yean 

25 

450 

2 3 

5 

61 

F 

4 yean 

62 

150 

1 12 

6 

37 

F 

1 } ear 

46 

180 

0 72 

7 

36 

F 

2 yean 

33 

165 

1 42 

8 

44 

M 

3 }ears 


■Hi 

1 25 

9 

51 

F 

4 yean 


215 

0 97 

10 

57 

F 

27 years 


205 

1 12 

11 

35 

F 

10 years 


465 

1 48 

12 

42 

F 

5 years 

i “ 

210 

1 7 


TABLE 2. — CHOLESTEROL CONTENT OF URINE IN PATIENTS WTTH OSTEO- 
ARTHRITIS 





Duration 

Sed Rate 
mm. /hr 

Plasma 
Cholesterol, 
mg/100 cc. 

Unne 

Cholesterol, 
mg /24 hr 

1 

65 

F 

10 years 

26 

210 

2 23 

2 

57 

M 

1 year 

38 

20d 

0 97 

3 

47 

F 

10 years 

3 

320 

1 72 

4 

35 

M 

3 years 

16 

230 

0 89 

5 

47 

F 

8 years 

33 

210 

1 39 

6 

i 52 

F 

27 years 

21 

230 

1 47 

7 

1 65 

I F : 

35 yean 

1 29 

230 

4 0 

8 

61 1 

F 

3 years 

11 

260 

! 1 14 

9 

53 

F 

5 years 

15 

165 

2 33 

10 

54 

F 

5 yean 

39 

235 

0 97 

11 

63 

F 

20 yean 

33 

170 

2 55 

12 

49 

F 

2 years 

28 

255 

3 1 

13 

65 

F 

12 years 

38 

210 

0 68 


$6 

F 

12 yean 

24 

195 

2 83 

15 

55 

F 

4 yean 

13 

260 

1 0 

16 

55 

F 

6 year* 

25 

190 

2 46 

17 

57 

F 

3 yean 

28 

205 

3 4 


1 64 

F 

10 yean 

8 

215 

0 88 


cholesterols were respectively 450 and 465 mg per 100 cc. and the 
urinary cholesterols 2.3 and 1 48 mg in twenty' four hours For ad 
patients, the excretion of cholesterol varied from 0 14 to 2.54 mg in 
twenty four hours 
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Table 2 shows the excretion of cholesterol m eighteen cases of osteo 
arthritis, which ranged from 0 68 to 4 mg m twenty-four hours The 
ages of the patients ranged from 35 to 65 years 
There was no correlation between the sedimentation rate, plasma 
cholesterol and the cholesterol content of the unne 

Despite the fluctuating values m the plasma cholesterol, the excre 
tion of the urinary cholesterol remained within normal limits for all 
patients 

CONCLUSIONS 

1 In twelve cases of rheumatoid arthritis and eighteen cases of 
osteoarthritis there was no relationship between the plasma cholesterol 
level, sedimentation rate and the urinary cholesterol 

2 The urinary cholesterol excretion was within normal limits in 
all cases 
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THE TREATMENT OF SYPHILIS WITH PENICILLIN 

Geobce X. ScmvEMtED/, M D * 

The recent introduction of penicillin into the therapeutic arma- 
mentarium of syphilis promises to greatly facilitate the treatment and 
control of the disense Extensive investigations under government 
sponsorship, concerning the efficacy of the drug in the various stages 
of syphilis are under way in numerous clinics and research centers 
While the results of these studies are not con clash e, there have 
been several preliminary reports and it is the purpose of this present! 
bon to summarize bneflj the available knowledge ’ 



A B 

Fl® 104 —A, Primary syphilis Hypertrophic chancre on perineum B After four 
days of penicillin therapy Beginning Involution of lesion 


Primary and Secondary Syphilis —Penicillin has in the mam, been 
administered on a plan requiring sixty intramusc ular injections over 
seven and one-half days, the dosage interval being three hours Studies 
concerning the combination of penicillin with other drugs such as tho 
arsemcals and/or bismuth, or adjuvantfve therapy with fever are also 

From the Chicago Intenrive Treatment Center Venereal Disease Control Pro- 
, Chicago Board of Health in cooperation pith the United States Public 
Health Sendee. 

Passed Assistant Surgeon (H) United States Public Health Service Co- 
lrecfor Chicago Intensive Treatment Center Fellow In Medicine Northwestern 
Uulversit) Medical School 


649 





650 


GEORGE X. SCHWEMLEIN 


ofpL^teqmS^SrfEortrti 0 f terame 1,1610131 d °*>ge 
comparative eSechyenLs of : <Wlon Was *° stad >' & 
fold range of 60,000 to 1,200.000 ..mJ”™ gr ° UpS Wltbm the hv ™ly- 


p I J | I || p | 

' ' ,: c 


• '>99 ,-*v- ~~ > i ^ wv-v^ 

J > . -t> t’Cf- 

~ V< < -rnr* - ;V '<X\ 

•^N 

% 
















lh> 






t 


e^'^^ss* 

U rVtw ’V' k-.'t 


gy&Ki 


-j ^ 


'1MM 


w.ri 




rvA- 


i'nlN 


*T$V 






n 


i.V 


_'-Cw.‘v',vfe-w 


A B 

Fig 105 -A, Secondary syphilis Generalized psoriasiform eruption B After four 
days of penicillin therapy Desquamation and beginning involution of lesions 

PaJlv 11 !^! I ega f eSS ° f ?°f g6} has a P rofoiind immediate effect on 
f £ y n ^ m te ™ s _ of ^appearance of treponemes from skin 
lesions, with prompt healing of the lesions (Figs 104 to 109) and a 



A B 

, J 1 ^ 106 if’ Secondaiy syphilis Eroded papules of genitalia B, After four 
si donee ofno^ecihrSFeS^ 6 " 31 epitheIlzatl0D of *« Iesions marked sub- 


tendency toward reversal of the blood serologic tests (Fig 110) As 
there were the same immediate therapeutic effects regardless of total 
dosage, it was obvious that these factors could not be used to deter- 
mine the effectiveness of a given treatment schedule 
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The factor which so far has proved of importance is the compara 
die incidence of relapse, both clinical and serologic The relapse rates 



4 4 

A. B 

Fig 107 —A, Secondary syphilis Eroded papnles about preputial orifice and 
acute balanoposthitis, B After four day’s of penicillin therapy Epithelization of 
the papules and subsidence of the acute balanoposthftis 



A B 

f J08 —A, Secondary syphilis Annular lesions of the face. B After four days 
penldlnn therapy Subsidence of peripheral Infiltration with remaining hyper 
pigmented central areas of the lesions. 

20 35 follows 60 000 unit total dosage— 100 per cent, 300 000 
—75 per cent, 600 000 unit — 40 per cent, and 8—20 per cent in the 



Fig 109— A, Secondary syphilis Condylomata lata of the vulva B , After four 
days of penicillin therapy Involution of the lesions 

may be considerably higher m each group For the present, it is evi- 
dent that the relapse rate is in an inverse ratio to the total dosage, 
1 e , the lower the total dosage the higher the incidence of relapse 
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TIME AfTER TREATMENT 

Fig HO —The various types of serologic response which occur after penicillin 
therapy of early syphilis The broken vertical line indicates the terminationof 
penicillin treatment The heavy vertical lines indicate time in month periods The 
unit expression of the quantitative titer vanes with the method of serologic testing 

A group of patients observed eighteen months after receiving 300,- 
000 units of penicillin, i e , 5000 units, intramuscularly, every three 
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hours for eight days (sixty injections) and 0 04 gni of mapharsen 
daily for eight injections, concomitantly, rev eal that this method is 
unsatisfactory although, as may be expected, more successful than 
this amount of penicillin alone. It is entirely possible that a larger 
total dosage of penicillin employed with mapharsen may yield a better 
curative rate than when either drug is used alone. 

Penicillin holds the inestimable advantage over other forms of treat 
ment m freedom from serious risks of chemotherapy A mild Hen 
lieimer reaction, however, occurs in some of the patients When evi 
dent, it appears usually during the first forty-eight hours, consisting 
of fever, dulls, general malaise and occasionally intense pam nt the 
sites of genital lesions It usually' does not require termination of the 
treatment and is only transient in character Other reactions consist 
of menstrual disturbances, urticaria, itching and other nllergic slan 
conditions. 2 ' 3 

Early Syphilis Masked by Penicillin Treatment of Gonorrhea 
—Care must be exercised in treating gonoccoccal infections with small 
amounts of penicillin (50,000—150,000 units), for concomitant undiag 
nosed primary syphilitic lesions may heal entirely only to recur; sec- 
ondary lesions may develop or the pabent may unrecognizedly 
progress to the late sequelae of the disease. Even should the syphilitic 
lesions be discovered before healing occurs, they are rendered ex 
tremely difficult for diagnosis because of the rapid destruction of the 
surface treponemes by the inadequate doses of pemdllin 
It is, therefore, of great importance to make certain that a patient 
with gonorrhea is not also developing primary or secondary syphilis 
before administering small amounts of penicillin for gonorrhea T " 1T 
Treatment Resistant Early Syphilis.— Psoriasiform lesions of early 
syphilis which are resistant to the arsemcals and bismuth heal favor 
ably with penicillin. Varying dosage schedules have been employed 
ranging from a total dose of 60 000 to 2,000,000 units, although the 
°ras e recommended is 2 400,000 units intramuscularly, every three 
to four hours, day and night for sixty injections « 18 

riy Syphilis and Pregnancy —Pregnant women in the various 
esters manifesting darkfleld posihve primary or secondary syphilis 
2fHY*v n a ^ m ^ s f eTe< ^ penicillin The time-dose relationship has been 
( v mvv intramuscularly, every three hours for fifteen days 

f r. 110,000 units total) There have been prompt healing of the lesions 
an a favorable influence on the serologic tests with no interference 
o the pregnancy Much time is required to determine the incidence 
o congenital syphilis although there is no immediate indication that 
' tv. 11 * 6 "favorable 

e action of penicillin in stimulating uterine contraction and bleed 
"g n pregnant women has been the subject of n receDt report. Syrap 
omj of uterine activity as cramps and bleeding threatened nbortion^ 
Ru actual abortion were observed 
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The effect of penicillin on menstruation is well known In some 
cases, patients who have a history of delayed menstruation promptly 
begin to bleed soon after the administration of the drug Other pa- 
tients bleed for longer periods than normal with a more profuse flow 
than usual Others complain of intermenstrual bleeding as soon as 
penicillin is administered 

Whether these phenomena are due to “a form of therapeutic para 
dox ( HerxJaeimer reaction),” impurities in the penicillin or an oxytocic 
action similar to that of ergot is not yet clear As the oxytocic action 
of ergot, a biological product of another mold (clanceps purpurea), 
is well understood, it is entirely possible that the mold PeruciUium 
notatum may have similar activity, but much weaker in intensity ly ^~ 
Reinfections —The problem of reinfection is assuming much more 
practical importance than it had before the advent of intensive 
arsenical and penicillin therapy m syphilis Using more hberal cntena, 
reinfections are from five to ten times as common after these rapid 
forms of therapy than after the long-term systems of therapy 
The very descnphve term “ping-pong syphilis” is being adopted to 
describe the condition which occurs when one sexual partner reinfects 
the other who has recently received intensive treatment Under such 
conditions, one partner continually harbors the infection, while the 
other is receiving therapy so that it is a public health necessity that 
sexual partners be thoroughly examined and treated if necessary be- 
fore the pemcilhn-treated patient is dismissed from the hospital 23 
Infantile Congenital Syphilis.— Preliminary investigations in in- 
fants with early manifest syphilis treated with penicillin show grati- 
fying results The total dosage schedules employed are 40,000 to 80,000 
units per kilogram of body weight, administered as sixty intramuscular 
injections over a seven and one-half day period Cutaneous and mucous 
membrane lesions heal during or shortly after treatment, rhinitis, hav- 
ing been somewhat more persistent, healing in from two weeks to two 
months Roentgenographic evidence of osteitis disappeared m two 
to six months Regression of hepatic, splenic and lymph node enlarge- 
ment, though variable, is usually^ completed in three months There 
have been three reported deaths during or soon after treatment but 
whether the deaths were directly or indirectly due to penicillin or 
syphillis is not known 24 25 

Latent Syphilis.— As the problem of penicillin treatment of laten 
syphilis has been relegated to the future, there is little clinical experi- 
ence to offer the practitioner with the patient exhibiting a positive 
blood test and no other laboratory or clinical evidences of syphilis 
Cardiovascular Syphilis.—' There is the possibility that penicillin 
may be too intensive an agent in the therapy of cardiovascular sypw 
as evidenced by the report of the development m two patients o 
cluneal manifestations of coronary artery insufficiency while receiving 
the drug Both patients had received preliminary therapy with bis- 
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Spinal fluid examinations revealed an immediate response of an 
elevation m cells and total protem m most of the previously untreated 
patients, followed by a general gradual reduction in cell count, total 
protem and, later, a decrease in the Wassermann titer Comparison be- 
tween the clinical and serologic results show no definite correlation 
at the present 

It is possible that the inclusion of fever therapy in addition to 
penicillin in this clinical investigation enhances the good clinical re- 
sults, although the great majority of patients received the fever therapy 
m approximately one-half the amount generally accepted as sufficient 
Electroencephalograms of patients suffering from neurosyphilis 
were studied before and after penicillin therapy (4,000,000 umts within 
ten days) Many formerly abnormal electroencephalograms became 
normal and most of the remaining records showed varying degrees of 
improvement The abnormal electroencephalograms were interpreted 
as the consequence of local cerebral anoxia and of generalized or lo 
cahzed cerebral inflammation Many of the abnormalities are ap- 
parently reversible These findings indicate that the electroencephalo 
grams can often be used as a valuable adjunct m determining tire effect 
of penicillin treatment in central nervous system syphilis 

The immediate favorable clinical results when penicillin is used m 
syphilitic meningitis are noteworthy, both from the laboratory and 
clinical standpoint The total amount of penicillin used varied from 
600,000 to 4,000,000 units administered every three to four hours, day 
and night, for from eight to sixteen days 

The mtracistemal and intrathecal administration of penicillin has 
been reported with favorable clinical response, although severe reac 
tions have occurred from apparent overdosage From the data pre- 
sented, it is apparent that penicillin is an active and effective therap 
eutic agent for neurosyphihs Caution is advised m the interpretation 
of these results and it is beheved that the time has not arrived for 
the distribution of penicillin for general use m die treatment of neuro 
syphilis 3&J7 

SUMMARY 

For the present, it may be concluded that penicillin is an effective 
addition to the methods used m the treatment of syphilis The proper 
time-dose relationships, are, as yet, not estabhshed, but are under well- 
organized, large-scale, govemmentally-sponsored study from which 
satisfactory treatment schemes may be expected eventually to emerge 
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HYPERTENSION DUE TO ARTERIOSCLEROSIS, AND ITS 
COMPLICATIONS 

L W Held, MX) , F.A.C.P * 


At the outset, let us state that we agree with most authors that 
hypertension m itself is not a disease It is a leading symptom, just as 
elevation of temperature is a symptom, that greatly influences the 
course and outcome of some underlying affection 
What that affection is cannot always be determined and to the 
hypertension of unknown origin Allbutt 1 applied the name hyper- 
piesia This has been changed by popular usage to “essentia] hyper- 
tension," and the present trend is to regard all cases as of either 
essential (unknown) origin, and which may be either benign or 
malignant in nature, or due to renal disease In the course of that 
disease a certain pressor substance is liberated and causes tho symp- 
tom of hypertension— this is the theory of Goldblatt and his co 
workers 5 

Actually, however, there are many determinable causes of hyper- 
tension One has only to recall patients whose increased cardiac output 
alone is responsible for hypertension to realize this A physician who 
properly prescribes therapy and correctly evaluates prognosis wfll 
delve into all possible causes in order to establish the correct one As 
an aid to diagnosis, we offered a classification a few years ago® that 
was based on etiology Because this has lost none of its usefulness in 
the interim though sometimes it seems to have been forgotten we 
venture to repeat it here 


CLASSIFICATION OF HYPERTENSION ON THE BASIS OF ETIOLOCV 


I Vascular Hypertension 

1 Functional (psychogenic) 

2 Organic arterial due toj 

(a) Arteriosclerosis 

(b) Coarctation of the aorta 
(o) Arteriovenous aneurysm 
id) Aortic regurgitation 

(e) Aerodynia 

H Hypertension doe to Endocrine Dysfunction 
(a) Gonadal 
(t>) Thyroid 

(c) Pituitary 

(d) Adrenal 


Ah Professor of Medicine New York University College of Medicim 

Attending Physician Beth Israel Hospital New York City 
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Hr Renal Hypertension, due to 

(a) Glomerular nephritis (secondary contracted kidney) 

( b ) Primary contracted kidney 

(c) Amyloid hidne> 

(d) Polycystic kidney 

(e) Surgical disease of the kidney 

(1) Pyelonephnbc contracted kidney 

(2) Primary contracted kidney 

(3) Hydronephrobc kidney 

(4) Ectopic kidney 

(5) Amyloid contracted kidney 

( f ) Periarteritis nodosa 
IV Hypertension during Pregnancy 

V Essenbal Hypertension 

(a) Benign 

c ( b ) Malignant 

In 1945, Page and Corcoran 4 offered a similar classification but 
greatly amplified the group of endocrine disturbances that may cause 
hypertension Their classification of these was as follows 

ENDOCRINE DISTURBANCES CAUSING HYPERTENSION 

Pheochromocytoma Pituitary basophilism 

Adrenal carcinoma Acromegaly 

Adrenal hyperplasia Thymic carcinoma 

Chononepitlielioma Hyperthyroidism 

Adrenal-like ovanan tumor Arrhenoblastoma 

Cushing's syndrome 

Obviously, it is not our purpose here to discuss all forms of hyper- 
tension Instead, we shall dwell only upon hypertension and its com- 
plications occurring during the course of arteriosclerosis, which is one 
of the most common causes of hypertension 
Not all patients with arteriosclerosis are hypertensive, and hyper- 
tension often exists without arteriosclerosis However, when the two 
conditions coexist, the immediate signs and symptoms are so charac- 
teristic as to merit early diagnosis and suitable therapy 

THE NATURE OF ARTERIOSCLEROSIS 
Wintemitz, Thomas and La Comte 5 showed long ago that arterio- 
sclerosis is a constitutional, or aging process, and recently Eh Moschco- 
witz° discussed its pathogenesis so thoroughly that we shall attempt 
here to point out only a few salient features 

The first manifestation of arteriosclerosis is a hemorrhage in the 
small nutritive vessels that he m the walls of the large vessels and 
which may be recognized as phagocytosed parts in the monocytes 
(1) as a residue of iron demonstrable with Turnbull’s Prussian blue 
reaction, (2) as grossly yellow linear patches in the aorta, or (3) as 
large bright red oval masses in parts of the thickened mbma where 
■uiDDOsedly there are no vessels 
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In some cases the hemorrhnge first appears in the form of ecchym 
osis In certain areas the extravasated blood is replaced at the site of 
hemorrhage by cholesterol clefts When this fatty substance extends 
through the endothelial lining of the lumen it forms an atheromatous 
ulcer in which fresh blood accumulates not only from the lumen but 
also from bleeding vessels in the depth of the crater 
Transformation of the fatty, necrotic mass Into calcified material 
results by a mechanism (KJotz) involving saponification of fatty acids 
to form calcmm salts and subsequently calcium phosphate and car- 
bonate The ultimate concretion is shenthlike or roughly spherical in 
form Owing to the fact that no increased resistance is olfered to the 
flow of blood through the peripheral vessels, the sclerotic process re 
suits in atheromatous changes, and hypertension need not occur There 
may occur, however, aneurysmal dilatation or rupture of a palpebral 
fissure blocking by atheromatous plaques and other vascular damage 
Should the arteriosclerotic lesion (no matter how minute) deoelop In 
any one of the centers regulating Mood pressure, hypertension Is a direct 
outcome These centers are carotid sinus wall of the aorta, medulla 
oblongata, midbrain and splanchnic region The hypertension may be 
out of all proportion to the degree of sclerosis present in artenos and 
artenoles elsewhere in the body 

FACTORS PREDISPOSING TO ARTERIOSCLEROSIS 
Several factors can predispose an individual to arteriosclerotic 
changes For instance, metabolic diseases such as gout and diabetes 
may do so, or a disturbance In cholesterol metabolism, as pointed out 
by Anitschkow 7 and Leary® Other authors have claimed as a cause 
an excessive intake of protein but our experience is that this cannot 
lead to arteriosclerosis unless the individual has an inherent const! 
tutional predilection for the disease. 

Another contributory factor is undoubtedly certain occupations, as 
illustrated by those workers in lead who tend to develop repeated 
spasm of the vessels followed by arteriosclerosis Likewise, persons who 
work under great strain may develop hypertonus of the musculature 
of the vascular system as a prelude to sclerotic changes in the vascu 
ar supply of the organs under greatest stress this is exemplified by 
cerebral arteriosclerosis as a result of an unfavorable environmental 
change or alteration in their habits We know for example, that Ne- 
groes seldom develop arteriosclerosis so long as they remain in the 
South but not infrequently do so upon their removal to the North 
w lere the compehtiie struggle for a livelihood is acute and more de- 
structive. 

DISTRIBUTION OF SCLEROSIS THROUGH THE ARTERIAL SYSTEM 
The most extensive involi ement is as a rule of the thoracic aorta. 
Particularly the arch and descending aorta Next in extent and fre 
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IV 
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Renal Hypertension, due to 

(a) Glomerular nephritis (secondary contracted kidney) 

(b) Primary contracted kidney 

(c) Amyloid kidne> 

( d ) Polycystic kidney 

(e) Surgical disease of the kidney 

(1) Pyeloneplmbc contracted kidney 

(2) Primary contracted kidney 

(3) Hydroneplirohc kidney 

(4) Ectopic kidney 

(5) Amyloid contracted kidney 

( f ) Periarteritis nodosa 
Hypertension during Pregnancy 
Essential Hypertension 

(a) Benign 

( b ) Malignant 


In 1945, Page and Corcoran 4 offered a similar classification but 
greatly amplified the group of endocrine disturbances that may cause 
hypertension Their classification of these was as follows 


ENDOCRINE DISTURBANCES CAUSING HYPERTENSION 

Pheochromocytoma Pituitary basophilism 

Adrenal carcinoma Acromegaly 

Adrenal hyperplasia Thymic carcinoma 

Chorionepithelioma Hyperthyroidism 

Adrenal-like ovarian tumor Arrhenoblastoma 

Cushing’s syndrome 

Obviously, it is not our purpose here to discuss all forms of hyper- 
tension Instead, we shall dwell only upon hypertension and its com- 
plications occurring during the course of arteriosclerosis, which is one 
of the most common causes of hypertension 
Not all patients with arteriosclerosis are hypertensive, and hyper- 
tension often exists without arteriosclerosis However, when the two 
conditions coexist, the immediate signs and symptoms are so charac- 
teristic as to ment early diagnosis and suitable therapy 

THE NATURE OF ARTERIOSCLEROSIS 
Wmtemitz, Thomas and La Comte 5 showed long ago that arterio- 
sclerosis is a constitutional, or aging process, and recently Eh Moscbco- 
witz 0 discussed its pathogenesis so thoroughly that we shall attempt 
here to point out only a few salient features 

The first manifestation of arteriosclerosis is a hemorrhage in the 
small nutritive vessels that he in the walls of the large vessels and 
which may be recognized as phagocytosed parts in the monocytes 
(1) as a residue of iron demonstrable with Turnbull’s Prussian blue 
reaction, (2) as grossly yellow linear patches m the aorta, or (3) as 
large bright red oval masses in parts of the thickened mtima where 
supposedly there are no vessels 
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In some cases, the hemorrhage first appears in the form of ecchym 
osls In certain areas the eitravasated blood is replaced at the site of 
hemorrhage by cholesterol clefts When this fatty substance extends' 
through the endothelial lining of the lumen it forms an atheromatous 
ulcer m which fresh blood accumulates not only from the lumen but 
also from bleeding vessels in the depth of the crater 
Transformation of the fatty, necrotic mass into calcified material 
results by a mechanism (Klotz) insolving saponification of fatty acids 
to form calcium salts and subsequently calcium phosphate and car- 
bonate The ultimate concretion is shenthlike or roughly spherical in 
form. Owing to the fact that no increased resistance is offered to the 
flow of blood through the peripheral vessels, the sclerotic process re- 
sults in atheromatous changes, and hypertension need not occur There 
may occur, however, aneurysmal dilatation or rupture of a palpebral 
fissure, blocking by atheromatous plaques and other vascular damage 
Should the arteriosclerotic lesion (no matter how minute) deoelop in 
any one of the centers regulating blood pressure, hypertension is a direct 
outcome These centers are carotid sinus, wall of the aorta, medulla 
oblongata, midbmin and splanchnic region The hypertension may be 
out of all proportion to the degree of sclerosis present in nrtenes and 
arterioles elsewhere in the body 

FACTORS PREDISPOSnVC TO ARTERIOSCLEROSIS 

Several factors can predispose an individual to arteriosclerotic 
changes For instance, metabolic diseases such as gout and diabetes 
may do so or a disturbance in cholesterol metabolism, as pointed out 
by Anitschkow 7 and Leary 8 Other authors have claimed as a cause 
an excessive intake of protein but our experience is that this cannot 
lead to arteriosclerosis unless the individual has an inherent const! 
tutional predilection for the disease 

Another contributory' factor is undoubtedly certain occupations, as 
illustrated by those workers in lead who tend to develop repeated 
spasm of the vessels followed by arteriosclerosis Likewise, persons who 
work under great strain may develop hypertonus of the musculature 
or the vascular system as a prelude to sclerotic changes in the vascu 
iar supply of the organs under greatest stress this is exemplified by 
cerebral arteriosclerosis as a result of an unfavorable environmental 
c lango or alteration in their habits We know for example, that Ne- 
groes seldom develop arteriosclerosis so long as they remain in the 
South, but not infrequently do so upon their removal to the North 
where the competitive struggle for a livelihood is acute and more de- 
structive. 

DISTRIBUTION of SCLEROSIS THROUGH THE ARTERIAL SYSTEM 
The most extensive involvement is as a rule of the thoracic aorta 
particularly the arch and descending aorta. Next in extent and fre 
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qu ency is the abdominal aorta, large renal artenes, and the temporal, 
radial, popliteal and tibial artenes 
Of the small artenes, those most often involved are the cerebral, 
spinal, coronary, splenic and pancreatic, less often the mesentenc and 
gastnc artenes, and very rarely the artenoles of the kidney 
Since the degree of sclerosis is greater in one system than in an- 
other, it is not surprising that the symptomatology of arteriosclerosis 
vanes Some cases are actually asymptomatic In general, however, 
symptoms manifest themselves according to the region involved They 
may be predominantly thoracic, cerebral, abdominal, renal, tibial or 
popliteal in nature 

INCIDENCE AND SYMPTOMATOLOGY IN GENERAL 

Regardless of the region involved, artenosclerosis usually makes its 
appearance when the patient is in his late forties or early fifties The 
male is much more often afflicted than is the female In the male, cir- 
culatory disturbances are the more marked, they may be, indeed, the 
first symptoms to occur In the female, cerebral symptoms are the more 
outspoken and are particularly severe during the menopause 

When there is hypertension due to arteriosclerosis, the systolic pres 
sure is usually 100 plus the age of the patient, or slightly higher In 
fact, the rule of “one hundred plus the age” for normal systolic pres 
sure is erroneous, it applies only to the patient with hypertension due 
to arteriosclerosis This pressure generally drops from 10 to 20 points 
during sleep but does not go below normal except m patients who 
have cerebral artenosclerosis The diastolic pressure remains at 80 or 
90 unless there is sclerosis of the spleen or kidneys 

The foregoing is a pomt of differentiation between essential hyper- 
tension and artenosclerotic hypertension, that is to say, essential 
hypertension begins much earlier in life and neither the systolic nor 
the diastolic blood pressure bears any relation to age but is continu- 
ously high, especially the diastolic pressure 

TREATMENT OF VERY EARLY SYMPTOMS 

If the artenosclerotic patient is plethonc, one of his first symptoms 
may be constipation and a feeling of bloatedness after eating To alle- 
viate this, his diet should contain 6 to S ounces of prune juice morning 
and night, with mcreased non-coarse vegetables (spinach, carrots, 
cauliflower) and he should take no laxative If this becomes absolutely 
necessary, then he may have 2 teaspoonfuls of sodium sulfate (Glau- 
ber’s salt) with 1 teaspoonful of magnesium sulfate (Epsom salt) m 
half a glassful of cold water upon nsing 

^ Should the patient be asymptomatic questioning may elicit the fac 
that he tires readily and cannot concentrate as he did formerly Treat- 
ment is largely a matter of preventing fatigue by cessation of activity 
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just prior to exhaustion, and psychical excitement must be gunrded 
against Golfing and other sports oro to be carefully controlled 
If the patient is given to indulgence m food, the intake should be so 
restricted as to reduce weight rather than to risk its increase. 

The diet in all cases of arteriosclerosis with hypertension will he 
discussed in more detail at the end of the paper 
Sedatives like the barbiturate preparations should not bo resorted 
to even in the early stage of arteriosclerosis, eveept when absolutely 
necessary to help the patient over an immediate excited state. From 
the psychotherapeutic standpoint, reassurance is of far greater benefit 
and is not habit forming. 

HYPERTENSION ASSOCIATED WITH AnTEIUOSCLEItOSIS OF THE 
THORACIC AORTA 

The thoracic aorta can be considerably involved by sclerosis with- 
out the patients subjective discomfort Unless the coronary vessels are 
involved, he experiences little distress m his chest. At most, he feels 
slight substemal oppression or discomfort after running or after climb- 
ing stairs 

Objectively, examination of the heart may reveal a loud second 
aortic sound, a systolic murmur of varying intensity, and active supra 
sternal pulsation indicative of an elongation of the thoracic aorta c 
Electrocardiographically, there may be no changes at all or, at most, 
lowering of the T wave in Lead I after exercise (Masters test), slight 
ventricular preponderance indicative of coronary insufficiency and, 
occasionally, a diphasic T in Lead I or Lead II These findings may 
he present at one examination and absent at another 
An i. ray examination discloses moderate dilatation of the aorta, 
particularly bulging of the ascending aorta, and in some instances 
Qne discerns, even at onset, small calcified plaques or patches in the 
wall of the aorta. 

During this stage, a physicians attention to the symptoms is very 
important in order to prevent the serious sequelae of the disease. 
VviLhorit alarming him, he must caution the patient against doing any- 
unng that causes discomfort The patient is not to give up his work, 
owever, but is to slow his pace, never rush and never clunb stairs 
unnecessarily If he must do so his progress is to be slow Emotional 
upsets are to be avoided. 

With care all symptoms may disappear and years pass without 
Further disturbance. 

INVOLVEMENT OF THE CORONARY ARTERIES 
As the coronary artery becomes involved symptoms begin to bo 
Pronounced Effort angina appears The patient cannot walk against 
v ° r 11111 or enter a crowded room without feeling oppression 
e chest so marked that he must rest for relief After a few min 
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utes, the oppression subsides Mental excitement brings on a similar 
attack There is shght shortness of breath 
Some patients with sclerosis of the aorta and of the coronary artenes 
are distressed by severe burning m the back of the chest, less often 
in the front of the chest However, burning beneath the sternum is 
more often a symptom of luetic than of sclerotic aortitis 
Angina Pectoris.— Eventually attacks of real angina pectoris occur, 
reheved only by nitroglycerin The pulse rate may be increased Dur- 
ing the attacks of angina pectoris the blood pressure is markedly, 
though transiently, elevated, the systohc pressure rises from 150 or 160 
to 180 or 200, but the diastolic pressure remains more or less unaltered 
Angina pectoris is no longer the cause for dread that formerly it was 
Patients can lose their attacks and hve m comfort for many years 
thereafter, if careful Mental excitement can be even more damaging 
than physical exertion, this makes peaceful living indispensable in 
therapy As the great Hunter once said, “Any rascal who excites me 
is liable to terminate my life ” A moment later, as though to prove 
his words, he became terribly excited during a meeting of die medical 
board, stalked into the next room where he had a severe attack of 
angina pectons, and died 

Coronary Thrombosis —That advanced coronary sclerosis with 
angina pectons and hypertension can lead to coronary thrombosis with 
its senous consequences is well known Of great importance, also, is 
the effect of artenosclerosis upon the function of the heart (see Con 
gestive Heart Failure) 

When coronary thrombosis occurs, the patient expenences sudden 
agonizing pain in the substemal region, radiating to the back and 
left arm, or to both arms, occasionally causing numbness of the arm 
and fingers Even 0 03 gm of morphine may fail to reheve the pain, 
and the dose has to be repeated With subsidence of the pain there 
develops a sensation of heaviness m the precordial region and of pres- 
sure behind the sternum, persisting for hours or, in some cases, for days 
Marked epigastric distress and vomiting are among the gastric symp- 
toms that are always present They may be so in the foreground as 
to lead to a mistaken diagnosis of acute abdominal catastrophe Col- 
lapse is almost instantaneous —there is a sharp drop in systohc pres- 
sure (100 or less), cold perspiration, a rapid feeble pulse, extreme 
restlessness and, m some cases, a marked diminution of the unnarj 
output In many cases, left ventricular failure causes dyspnea, orthop- 
nea and congestion of the lungs, followed by pneumonia or edema ot 
the lungs, in others, pulmonary infection occurs or collapse of the lung 
due to inhibited mobility of the diaphragm 

If the patient survives, the collapse manifestations abate within a 
few hours, the tempeiature rises to 103° or 104° F, and leukocytosis 
occurs (12 000 to 20,000) There is a rise m the nonprotem nitrogen 
in die blood and there may be a diminution in the sodium chloride 
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Some authors have reported transient hyperglycemia The systolio 
pressure rises, but it is never quite as high as it was before the attack. 
After two or three days, the temperature and white blood cells drop to 
a normal leveL 

Should an infarct occur in the anterior part of the left ventricle near 
the apex, pericarditis follows in about half the cases This is charac- 
terized by increasingly severe pain over the precordium and a loud, 
usually transient, friction sound over the aper, occasionally over the 
entire heart This is not present in cardiac infarction as a result of 
thrombosis in the posterior branch of the coronary artery 
It is not at all rare for emboli to be carried from the infarcted area 
to distant parts causing hemiplegia or even necessitating amputation 
of an extremity unless quick embolectomy is performed. 

If there is thrombosis in the right coronary artery with extensive 
cardiac infarction, the clinical picture is that of right-sided heart fail- 
ure (q o) The liver is enlarged and the patient suffers severe pain 
over the hepatic region owing to stretching of the liver capsule. The 
complexion is subicteric and vomiting is frequent. The venous pressure 
is markedly increased 

When infarction occurs in the septum the symptoms are those of 
infarction elsewhere except that in addition there is n loud, harsh, 
systolic murmur over the entire precordium as well as posteriorly 
Electrocardiographically there may be evidence of left bundle-branch 
block 

If the infarction afFects the bundle of His, actual heart block occurs 
Sinus bradycardia and transient auricular fibrillation and, in very 
severo cases, pulsus alternans are not uncommon When only a branch 
of the bundle of His is involved, right or left bundle-branch block 
occurs If the ramifications are invaded there is intraventricular con- 
ductivity disturbance (arborization or intraventricular block) as noted 
by Oppeuheuner and Rothschild 0 

For several days following collapse, the heart sounds are embryonic 
m character and gallop rhythm is not infrequent 
The electrocardiographic findings are characteristic of left coronary 
thrombosis There is an elevation of the R T segment in Leads I and H, 
depression of the R T segment in Lead III and an elevation of the 
R T segment in Lead IV After the patient recuperates, the R-T segment 
Lead I becomes an inverted T In right coronary thrombosis, there 
s a depression of the R T segment in Lead I and an elevation of the 
RT segments in Leads II and III 
As the patient improves the R T segment in Leads II and III may 
become on inverted T complex. 

whig the early stage, there may be no electrocardiographic find 
S 5 0 j ^ 80 elevation of the R T segment in Lead IV or U and 

marked inversion of the T complex in Lead IV (Goldbloom 10 ) 

More rarely the thrombosis occurs in a small coronary vessel, giving 
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nse to severe angina pectons or to sudden myocardial failure If areas 
of fibrosis develop in the left ventricle, acute edema of the lungs may 
set in, or there may be progressive myocardial failure characterized by 
increasing dyspnea on effort, congestion of the lungs, and susceptibility 
to pulmonary infection 

Another form of thrombosis is that which occurs in the large cor- 
onary arteries and causes no pam (coronary thrombosis sine dolore), 
as m a senes of cases reported by Boyd and Werblow 11 

Occasionally, there are premonitory symptoms of coronary throm- 
bosis, namely, a sensation of substemal pressure for days or of pain 
in the left shoulder simulating rheumatism for weeks before the 
coronary disaster 

Therapy —The treatment of acute coronary occlusion is primarily 
that of shock Morphine is to be given in sufficiently large doses (003 
gm ) to stop the pam If there is the slightest tendency to edema of 
the lungs, atropine ( 0 0006 gm ) should be given with the morphine 
When obtainable, the rapid nasal administration of oxygen is of the 
utmost importance The oxygen tent is not essential, indeed, it may be 
very disturbing 

During the height of shock caffeine ( 0 5 gm ) should be given, and 
not more than 50 to 100 cc of 10 per cent glucose should be admin- 
istered slowly' by the intravenous method If the pulse pressure is only 
20 or 30, and the systolic blood pressui e is extremely low, the patient 
should be given intramuscularly 0 5 to 1 cc of 1 1000 adrenalin chlo- 
ride twice or three times daily This is to be given without glucose, 
and is to be discontinued as soon as the extreme degree of shock im- 
proves If heart block is present with a pulse rate of less than 30, the 
adrenalin may be life-saving 

Fluids by mouth should not be forced, particularly if there is ab- 
dominal distention Should it be necessary to replace fluid lost from 
the body, due to excessive perspiration, it is best to give it by hypo 
dermoclysis 200 to 250 cc of normal saline solution, repeated in 
twenty-four to forty'-eight hours 

Qumidine is advocated by some authors, 12 but we restrict it to cases 
of coronary thrombosis accompanied by fibrillation without evidence 
of congestive heart failure Then we prescribe 0 15 gm of qumidine 
three or four times daily Should the patient tolerate this well, the total 
daily' dosage is increased to 0 5 or 0 6 gm We have found it very help- 
ful, after the second or third week, m a dose of 0 15 gm combined 
with metaphylhne 0 15 gm , and 0 01 to 0 03 gm of phenobarbital two 
or three times a day Gold and his co-workers, 12 however, do not be- 
lieve that metaphy'lhne has a beneficial effect When fibrillation 
ceases, qumidine should be immediately discontinued until one is abso- 
lutely certain that the cardiac infarction has healed Otherwise, there 
is still danger of embolus 

Tr on breathing is present, marvelous results may be 
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obtained by the intravenous administration of euphylline, 03 to 

°' When there are signs of congestive heart failure plus 
fibrillation and a rapid pulse, or tachycardia without fibrillation, 0 
digitalis, should be administered, repeated within 3 or 4 hours, and 
continuing 0 1 every six hours until the pulse rate returns ‘o normal 
It should be immediately discontinued if toxic effects, particularly 


coupling rhythm, are noted , , 

If the patient is vomiting, has an enlarged liver, and a rapid prase 
rate, digitalis should be given intramuscularly, intravenously or imra- 
rectally, unless these symptoms are known to be due to the toxic ehect 
of the digitalis In that case it is to be discontinued 
When giving digitalis by rectum, it is important that it be preceded 
by a cleansing enema of 16 ounces of lukewarm water in which one 
teaspoonful of salt has been dissolved, this is intended to wash out 
the small bowel Tlie digitalis is then administered in 50 cc of starch 
water to which one teaspoonful of salt has been added, the ratio being 
7 5 cc, of tincture digitalis to 60 cc of starch water The nozzle should 
be inserted at least 4 or 5 inches into the rectum in order to n?acli o 
internal hemorrhoidal vessels and the digitalis thus absorbed mrough 
the porlal circulation As soon as the liver diminishes in size, digitalis 
by mouth may be resumed 

The patient should not be permitted out of bed until six weeks have 
elapsed and not before the sedimentation rate has returned to normal 
During the first three weeks he must be kept entirely at rest, followed 
by gradual propping up and light massage to improve peripheral cir- 
culation. During the first two weeks the diet should have a very low 


caloric content (800 to 1000 gm ) 

Rupture of the Heart —A rare complication of coronary throm 
bosis with cardiac infarction Is rupture of the heart If the patient does 
not die at once, hemipencardium results There is severe dyspnea or 
orthopnea, e x tre m e pallor and almost inaudible heart sounds, cm 
bryonal in character The cardiac rate is very rapid and percussion 
discloses flatness extending on the right beyond the border of the 
sternum, and on the left, beyond the midaxillary line Examination 
by portable x ray is of great diagnostic aid showing an immense heart 
shadow with loss of the cardiac outline and, conspicuously no evidence 
of congestion of the lungs 


CARDIAC FAILURE 

In many instances of hypertensive heart disease there is a gradual 
diminution of the cardiac reserve The first symptoms are shortness 
of breath and cardiac palpitation, following activity that only slightly 
exceeds normal effort These subjective symptoms are far more in- 
formative than functional tests that require the patient to do some 
thing that is not customary at a time when he is apprehensive Many 
of these patients tire much more quickly than formerly and their 
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sleep is disturbed by dreams, dyspnea or Cheyne-Stokes breathing, 
even while sleeping with an extra pillow under the head There is 
nycturia and more urrne is passed at night than during the day 
If the early symptoms are not heeded, the dyspnea increases and 
edema of the lower extremities occurs, disappearing at night Palpi- 
tation and extrasystoles are troublesome There are rales m the bases 
of the lungs, and a systolic murmur can be heard at the base and 
sometimes at the apex of the heart, even though the rate is not in- 
creased A persistent murmur m these areas signifies sclerotic changes 
m the aortic and mitral valves The second aortic sound is ringing 
The left ventricle and aorta, particularly the arch and descending 
aorta, are enlarged, and not infrequently x-ray examination reveals 
deposits of lime m the aorta, less often m the aortic and mitral valves 
When the deposit of lime in the aortic valve is extensive, there is 
aortic stenosis, giving rise to a loud, harsh, systolic murmur over the 
aortic region and sometimes a thrill on auscultation and palpation 
Suprasternal pulsation is diminished or absent, but there is increased 
pulsation in the supraclavicular region 

Fatal emboli— cerebral or mesenteric— may occur most unexpectedly 
Not infrequently, Icft^ventricular failure manifests itself first by night 
dyspnea, the patient awakening suddenly and rushing to the window 
for air He is cyanotic and covered with cold perspiration In some 
cases the dyspnea is bronchial asthmatic in type, as indicated by pro- 
longed loud wlieezmg on expiration During the attack the systolic 
pressure increases to 200, 250 or more, due undoubtedly to asphyxia, 
and the second aortic sound is louder than the second pulmonic 
If there is persistent auricular fibrillation, particularly if the basal 
metabolic rate is elevated, differential diagnosis from cardiac dysfunc- 
tion due to thyrotoxic disease is difficult In the latter condition, the 
basal metabohc rate is persistently elevated, whereas in arteriosclerotic 
hypertension the basal metabohc rate vanes, often coming down to 
normal m the course of weeks m spite of the persistent fibrdlation In 
thyrotoxicosis, also, the cholesterol in the blood is usually low (140 to 
150 mg per 100 cc ) in contrast to artenoscl erotic heart disease in 
which it is either normal or elevated Finally, the thyrotoxic patient is 
restless, perspires profusely, and has warm hands and feet. The arteno- 
scl ero be hypertensive pabent, even while perspiring, is cold 

Therapy.— It is essenbal for the pabent in the early stage of circu- 
latory failure to understand that he can hve a normal, useful span o 
life if he hves according to his heart’s possibdibes and not according 
to his desire The first and most important requirement is adequate 
physical and mental rest If there is increasing dyspnea or edema o 
the extremibes during the day (disappearing at night), the paben 
should be put to bed for eight or ten days and his fluid intake shou 
be restricted Following this, there should be one hour of rest every 
afternoon and one full day m bed every ten days 
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Sleep is to be encouraged by mild hypnotics (phenobarbital prepa- 
rations amyta), and so forth) 

If there are annoying extrasystoles, quinidme sulfate, 0 15 gm , twice 
doily to test tolerance, with gradual increase to 0 3 gm , should be 
given For patients still fairly well compensated, but in whom there 
is fibrillation qumidine sulfate, 03 gm three times a day, is a specific. 
After the patient has improved, he should get one 0.2'gin capsule of 
quimdine sulfate each day for an indefinite period 
Should the patient suffer from the asthmatic type of dyspnea which 
does not subside spontaneously, the therapeutic indications are mor- 
phine, 0 015 gm , and atropine, 0 0006 gm , hypodermically Despite 
the high blood pressure, adrenalin, 0.5 to 1 cc. intramuscularly, may 
also be necessary to relieve the asthma. In many instances nminophyl- 
line, 03 gm given intravenously' before retiring is more effective than 
any other drug 


CONGESTIVE HEART FAILURE 

In advanced congestive heart failure, there is dyspnea without exer- 
° r “ CTe , ” a >' ^ orthopnea so that the patient must sit up when 
to bed. There is usually a preceding history of a cold or a respiratory 
r™ on Wlth elevation of temperature Rales are present over both 
gs, very often even small areas of consolidation due perhaps to 
taflmmatoo' changes or repeated lung infarcts There is considerable 
Tho h *? art s enlarged. There is active epigastric pulsation 

the i^/° U , r l ds are l ! sual| y increased in rate with accentuation of 
a ° rfa0 soun , d A systolic murmur is heard at the apex and 
ba e of the heart, and there are frequent extrasystoles 

WowT^s^fif a' 00 * pressure h marLcd| y i° wer than the pre 
determine bv the M U qmte toiportant m such instances to 

k , b i°° d P re55u , re readJn ff whether a pulsus alternans 

when rtic'l Th ^^ iS d0n ® by ta,jD S the diastolic blood pressure and 
S lf one puke beat is heard and the 

pulsus Je!r^ :rI Z! T anS “ present ]s significant because 

we. Gallon rhvthm in g a° f proffDosis m congestive heart fall 
t „ auo P “ywto likewise is of grave prognosis 

of thT h^^hZ ti0n ^ Cl T, “ Cular 5 ed heart with marked densities 
phxaa ' Tnmli h °T Ma t0 IudU “ end almost down to the dfa 
Th^patient^ r 'Snf miJ h tillS diffuse Pneumonic infiltration 
p ) as a nde, due fa's 1118 ** mDdera . te] >' elm'ated (100° to 102 ° 

1U Mnimac ttdminii n Sa0r ' 

cated, The^'uretic ^ ? uids “d a diuretic are indi 

injection (1 cc 1 of m ° U d ba . in form of the slow intramuscular 
chocolateionted tabletT?^ 11 ” preceded b >- ammomum chloride in 

™monium chlOTide mV ^ CVCTy tw H hoars for fifteen doses The 
emoride is given to prevent alkalosis The next day 1 cc, or 
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ness or a nocturnal burning sensation are experienced m the lower 
extremities There is diminished pulsation in the femoral, popliteal, 
posterior tibial and dorsalis pedis arteries 

An aneurysm may rupture, as exemplified m a woman in her fifties 
who suddenly complained of severe pain m the upper abdomen She 
had lost weight and when seen was nauseous and vomited frequently 
She was very pale due to secondary anemia and her blood pressure 
was 200/100 The heart was enlarged and a systolic murmur was noted 
over its base Active pulsation of the abdominal aorta with a bruit was 
also present. X-ray examination of the gastrointestinal tract in the 
hospital was negative One week later, she developed abdominal dis- 
tention, facies hippocratica, and other manifestations of collapse Our 
clinical diagnosis of rupture of the abdominal aorta was confirmed at 
autopsy twelve hours later 

Sclerosis occasionally produces narrowing of the abdominal aorta, 
causing diffuse abdominal pain, pulsation, and marked distention 
especially of the cecum and transverse colon A loud systolic murmur 
can be heard over the cordhke abdominal vessels Metonsm may be as 
marked as in peritonitis except that distinct sounds may be detected 
by auscultation 

Thrombosis of the abdominal aorta is generally followed by gradual 
obliteration interfering with the circulation of the lower extremities 
If a saddle thrombus occurs there is extreme pain in the lower extremi- 
ties and loss of pulsation m the femoral vessels When canalization 
takes place there is complete obliteration, rapidly followed by gan- 
grene of both lower extremities 

MESENTERIC THROMBOSIS 

If thrombosis occurs m a mesenteric artery of large caliber, the 
symptoms are sudden, colicky pam m the abdomen, singultus, and non- 
fecal vomiting Hematemesis is rare, but may occur due to regurgita- 
tion of blood from the wtestmes into the stomach About half of the 
patients have bloody stools The loss of blood may be so excessive as 
to cause death When it does not, obstipation almost to the degree 
of ileus and extreme pallor are marked In spite of the apparent collapse 
the temperature is elevated, the blood pressure very high, and the 
pulse rapid Peristalsis may be visible over the obstructed part or 
the colon 

The pam is so mtense that it cannot be relieved by narcotics hxcep 
m rare instances of spontaneous recovery, the patient moans continu- 
ously until death releases him from his agony 

INFARCTION OF THE INTESTINES 

If infarction occurs in the lower colon, there is severe intestinal 
hemorrhage, if it occurs higher up, hemorrhage from the stomach is 
present, if m the upper part of the small intestines there is mtestm 
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obstruction with azotemia leading to death within thirty four to 
thirty six hours In rare instances, gangrene ensues causing perfora 
bon and peritonitis Still more rarely blood oozes from the intestines 
into the peritoneum, causing hemorrhagic ascites 
When there is thrombosis of a small vessel, the patient suffers 
acute, colicky pain and moderate abdominal distention, the cause 
of which can often be ascertained only on the operating table Treat- 
ment is always surgical and is generally Ineffectual 

ARTERIOSCLEROTIC CHANCES IN THE SMALL INTESTINES 
The chief symptom of artenosclerobc changes in the small intestines 
is severe Intestinal coho ( dyspragia arteriosclerosis Intestinalis, Ortner ) 
This is accompanied by marked hypertension The pain occurs ab 
ruptly and reaches its maximum in a minute or two, and subsides 
within ten or fifteen minutes, sometimes it lasts for several horns or 
a week. It may cause the patient to faint, especially if it is confined to 
the upper abdomen Episodic vomiting occurs for days causing the 
patient to become emaciated and pale Obsbpation and abdominal 
distention are marked 

The symptoms improve suddenly, as a rule after several days or 
weeks The patient is then comfortable for months— until another nt- 
tack occurs 

X ray studies of the colon often disclose marked distention of the 
ascending colon, and spasm of the descending colon 
Rupture of sclerosed intestinal vessels is much more frequent than 
Is rupture of the small gastric vessels It causes frequently recurrent 
hemorrhage from which the patient usually recuperates rapidly 

SCLEROSIS OF THE ARTERIES OF THE STOMACH AND DUODENUM 
If a patient with peptic ulcer is also afflicted with arteriosclerosis 
he may sustain severe gastric hemorrhage terminating fatally This is 
rare, fortunately In other cases the nutnboD of the wall of the stom 
ach may be so disturbed as to favor perforation The largest perforated 
ulcers have been found in patients with arteriosclerosis 

When the vessels in the gastric mucosa are sclerosed, localized 
trophic changes occur as a forerunner to gastritis The patient com 
plains of persistent pressure or pain in the upper abdomen that is 
independent of meals though aggravated by food Other symptoms 
are nausea and loss of appetite 

SCLEROSIS OF THE ARTERIES OF THE PANCREAS 
Extensive arteriosclerosis of the pancreas need cause no digestive 
disturbance though pain in the upper abdomen is usually present 
Other symptoms are mild polyuna and polydipsia Remarkably 
enough, all tests for external secretion disturbance such as the amyl 
Me and lipase tests are conspicuously negative. 
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If the sclerotic process involves the tail of the pancreas, actual dia- 
betes may result, presenting glycosuria and moderate hyperglycemia, 
or hyperglycemia without glycosuna No acetone or diacetic acid is 
in the unne Such a patient rarely requires insulin, m fact, he is 
msuhn-resistant 

Moderate restriction of carbohydrates and the intramuscular or oral 
administration of vitamin B will generally control such diabetes Some 
authors (notably Biskmd and Schreier, and Jolliffe) believe that the 
primary disturbance in these cases lies m the liver, and that this inter- 
feres with vitamin B utilization and carbohydrate metabolism We, 
too, have encountered cases where there was some evidence of dis- 
turbed hver function Stomatitis, gingivitis and cheilosis, which are 
generally present, improve rapidly under vitamin B therapy 

The following is an illustrative case 

The patient was a woman, aged 68, with a negative history except for hyper 
tension She developed moderate abdominal pain accompanied by bowel move- 
ments that were so large as to be out of all proportion to her food intake The 
character of the stools— glistening and nch in fatty acids— suggested pancreatic 
disturbance Her blood sugar was 260 mg per 100 ce and the glycosuna was 
1 6 per cent X-ray examination of the gastrointestinal and biliary tracts was nega 
hve The clinical diagnosis was chrome pancreatitis 

The patient reacted very poorly to msuhn Small doses of protamine insulin 
were enough to throw her into shock So it was decided to keep her on a re- 
stricted diet and to administer large doses of pancreatm (2 gm ) and trypsogen 
(1 gm ) three times daily The improvement was almost immediate, her stools 
became less bulky and her bowels moved only once a day The carbohydrate in- 
take, then, was increased without ill effect The sugar in the unne was 05 to 1 
per cent in twenty-four hours The blood sugar did not nse above 130 mg per 
100 cc She gamed weight She was also given liberal intravenous injections of 
vitamin B ( 30 to 50 mg ) dadv 

SCLEROSIS OF THE SPLENIC ARTERIES 

Arteriosclerotic changes m the spleen are very common, leading to 
small areas of infarction m the kidney without symptoms during life 
Thrombosis of a large splenic artery with infarction occurs occasion- 
ally, followed by severe abdominal pam radiating to the left hypo- 
chondrium and shoulder Within a few days the spleen enlarges to 
two or three times its normal size, and remains enlarged even after 
canalization of the thrombus There is secondary anemia with mono- 
nucleosis and leukopenia The hver is very often enlarged Occasion- 
ally the thrombus leads to severe infarction, suppuration of the spleen, 
and sepsis unless splenectomy is performed 

RENAL SCLEROSIS 

Only rarely does the sclerotic process extend to the arterioles of the 
kidneys leading eventually to primary contracted kidney Thrombosis 
of a vessel in the renal cortex is somewhat frequent, leading to small 
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areas of infarction Neusser believed that periodic pain m the lumbar 
region, particularly in one loin, was due to such a cause 
If there is thrombosis of a large artery it is followed by severe ab 
domrnal pain, diffuse at first, then localized both anteriorly and over 
the lorn of the affected side with radiation to the uterer, urinary blad 
der, and testicles or vuha Systemic symptoms ma> be present, notably 
ele\ation of temperature and rapid respiration, due to congestion of 
the lungs, simulating bronchopneumonia Physical examination reveals 
percussion, tenderness over the affected lorn and sometimes ngidity 
of the lumbar muscles On deep palpation the ladnej can be felt and 
is tender There is slight pain on unnation Cystoscop) establishes the 
diagnosis, for the urine invariably contains a large number of red 
blood cells Occasionally a blood clot is dislodged from the ureter 
during the cystoscopfc examination and the symptoms are relieved. 
Surgical intervention is necessary for progressive infarction, the out 
come of which unfortunately is rarely successful 
The fact that the arterioles of the kidney are seldom involved ex- 
plains why, even in the presence of diffuse generalized arteriosclerosis 
with hypertension marked renal insufficiency and uremia are extremely 
rare This is a point of differentiation from malignant essentia] hyper 
tension and is significant for management 

UNILATERAL ADRENAL ARTERIOSCLEROSIS 
Becently Edelman 17 reported a unique case of huge renal lipoma 
and quoted a similar earlier but fatal case described to him in a per 
sonal communication from Dr A. Hyman and which was one of the 
earliest cases ever reported. Postmortem examination proved death to 
be due to arteriosclerosis of the adrenal artery which has given nse 
to adrenal hemorrhage. 

The patient reported by Edebrum gradually developed abdominal pain which 
increased and became localized in the upper quadrant of the abdomen, external 
to the umbilicus about 2 inches below the cos (asternal margin. This area was 
tender to touch but rigidity was absent. The presence of copious vomiting which 
was projectile at times at first suggested intestinal obstruction However the pic- 
ture was clearly the classical one of spontaneous perirenal hemorrhage sudden, 
•harp pain in the kidney region followed by nausea and vomiting abdominal dls- 

other signs of perirenal irritation still without fever Then came 
Pallor prostration, and other signs of Internal hemorrhage together with the ap- 
pearance of a perceptibly enlarging tumor mass In the loin 

Exploration verified lira diagnosis hemorrhage Into the perirenal tissues was 
omul to have occurred. Because of the prompt surgery the patient recovered. 

ARTERIOSCLEROSIS OF THE EXTREMITIES 

Arteriosclerotic changes in the extremities particularly the lower 
ones, occur late {n life and are slow in progress One of the first symp- 
oms is the fact that walking is commenced with effort, but after a 
ew steps fatigue disappears A short time later it reappears and con 
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tmues until the patient rests A bred feeling m the legs is particularly 
troublesome at night The pabent often exclaims, “I can’t find room 
enough in the bed for my legs!” The surface temperature of the limbs 
is cool and erythromelalgia is not present Pulsabon m the dorsalis 
pedis and posterior bbial vessels is undiminished while the oscillo- 
metric readings are normal 

If gangrene develops, amputabon becomes necessary For this reason 
it is especially important to differenbate between arteriosclerosis of 
the exbemibes and thromboangubs obliterans For the latter condition 
palliahve treatment is effective A differential feature is that throm- 
boangiitis obliterans occurs during early life, as a rule, and at first 
walking is not bnng After a block or two, pain occurs suddenly, and 
disappears as quickly when the pabent rests 

CEREBRAL ARTERIOSCLEROSIS 

In many artenosclerobc hypertensive pabents, cerebral symptoms 
are apt to be more prominent than cardiac symptoms This is par- 
bcularly true of artenosclerobc women during the menopause As a 
rule, the symptoms vary in degree Although there is no actual path- 
ology of die brain (for Much reason Fishberg calls it encephalopathy) 
such as softening or hemorrhage, the clinical mamfestabons indicate 
considerable disturbance in cerebral funcbon This is easily under- 
stood because the bram, more than any other organ, is highly sensi- 
bve to anoxia Even transient artenal spasm or the slightest interfer- 
ence with capillary funcbon of the brain suffices to give the impres- 
sion that a serious lesion is present This explains, also, how remis- 
sions occur during which bram funcbon is again present One may, 
therefore, divide the bram disturbance due to arteriosclerosis into 
a mild, reversible state, and an irreversible state 

Reversible State.— The pabent may have transient lapse of memory, 
even amnesia He may experience frequent spells of transient weakness 
m the hands so that he cannot hold an object in either hand Or he 
may experience such weakness m the lower one or the other lower 
limb, or both This may' last a few minutes or pass at once Speech 
may be temporarily affected The psychical effect upon the patient 
is usually very bad Therefore, it is important for the physician to 
know the nature of these attacks m order to calm the pabent by his 
assurance that the attack is (probably) transient The physician as 
well as the pabent may be particularly alarmed by the fact that during 
the attack the blood pressure soars out of all proportion to the previous 
” pressure For instance, if the systolic pressure has been 180 to 200 it 
may' rise to 250 The mcrease m diastolic pressure is not so marked 
This increased pressure is probably due to a temporary mcrease in 
intracerebral pressure or to oversbmulabon of a vasomotor center m 
the medulla oblongata Within a minute or two, the blood pressure 



HYTEKTENSION DUE TO AKIEIUOSCLEnOSIS 


677 


returns to its previous level end the loss of sensation in the limbs or of 
speech disappears 

It is important to remember that, if the patient is calmed and reas 
sured, such an attach may not repeat itself for many years, perhaps 
not at all It need not be a forerunner of cerebral hemorrhage or 
thrombosis This is emphasized because ve know from experience 
that some physicians, when confronted by a patient in such a state, 
alarm by their manner if not by their words both the family and the 
patient with the implication that the attack is the prelude to early 
fatality We agree that this may be so but it is not necessarily so 
Labyrinthian Disturbances —Headache, vertigo and dizziness may 
be so annoying that the patient has to remain in bed for days or 
weeks before surcease occurs Even more disturbing are nausea and 
vomiting These labynnthian disturbances can easily be differentiated 
from those in Meniere s disease because in the latter there is seldom 
any nse in blood pressure. When there are an associated pallor, vomiting 
and an auditory disturbance in one ear, with deafness ensuing, the 
other symptoms of M6niferes disease disappear The vertigo that occurs 
in arteriosclerosis (more common in women than in men) is not ac 
companied by disturbed bearing However, there is one distressing 
symptom that may be presented in both ears day and night and that is 
tinnitus aureum 

Eye Changes Examination of the eyes is of the utmost importance 
for, occasionally, arteriosclerotic changes are detected in one or both 
eyes These may be reversible unless the centra] retinal artery is in 
volved, in which case vision remains disturbed. 

A thorough examination of the eyes is particularly indicated in early 
arteriosclerosis because by the judicious use of dicumarol or heparin 
a clot may be dissolved, thus preventing permanent disturbance of 
vision However, a thorough investigation of the prothrombin time by 
Quick s method as well as of the coagulation time must be made before 
either of these drugs is used in order not to induce a diffuse hemor- 
rhage in a susceptible patient 

Irreversible State.— Cerebual Involvement —As the age of the 
patient advances so do the evidences of cerebral involvement The 
patient becomes abusive and has hallucinations If the patient is not 
too old, many of the symptoms may disappear with care In an elderly 
person they cannot be halted We now have a 64 year old patient who 
has generalized arteriosclerosis high systolic blood pressure marked 
cardiac symptoms particularly of right sided heart failure, enlargement 
of the liver, edema of the lower extremities and increased venous 
pressure The electrocardiographic examination has disclosed cardiac 
damage and right axis deviation Following rest medical treatment 
and dehydration for the cardiac symptoms he developed cerebral 
manifestations including hallucinations delusion and wrist drop 
the right arm. Then he developed marked Cheyne-Stokes br 
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Yet he continues to live, having improved in some respects The wrist 
drop has disappeared The specific gravity of the urine is normal and 
is of' sufficient output Although at first the nonprotem nitrogen rose to 
70 mg, it has dropped to 60 mg (extrarenal azotemia) But as the 
Cheyne-Stokes breathing is still present, he may die suddenly as is so 
often the case in protracted Cheyne-Stokes breathing 

Subarachnoid Hemorrhage —The patient with irreversible arteno 
sclerositic symptoms suffers from severe headaches, particularly oc- 
cipital, as m the case of the late President Roosevelt He loses his 
memory and sometimes his speech, particularly just before subar- 
achnoid hemorrhage This calamity may occur even without hyper- 
tension, as a result, for instance, of aneurysmal dilatation, and in 
fairly young people It need not be fatal if lumbar puncture is done 
sufficiently early to remove the bloody fluid from the spinal canal 
and thus reheve intraspmal and intracerebral pressure In the arterio- 
sclerotic patient with hypertension, however, early fatal termination 
after such a hemorrhage is the rule Consciousness is lost at once, the 
neck becomes ngid, and even the earliest lumbar puncture can give 
no more than transient relief 

Cerebral hemorrhage affecting the internal capsule, either on the 
right or left, is known to almost every clinician Without premonitory 
symptoms, an individual, previously not even considered ill, may rise 
from his bed in the middle of the night, try to raise his arm, suddenly 
lose consciousness, and begin to breathe stertorously There is par- 
alysis of the side of the body opposite that in which the hemorrhage 
occurred 


In a few of these alarming cases the patient improves, with motion 
returning first to the arm and then to the leg, but even though he may 
survive for many years there is some residual permanent paralysis 
More often, the symptoms are rapidly progressive the affected side 
of the face becomes flushed and the temperature of the affected side 
of the body increases Cheyne-Stokes breathing occurs and death oc- 
curs within a few minutes, or hours In rare cases, the symptoms con- 
tinue for twenty-four to forty-eight hours as edema of the lungs and 


pneumonia develop to a fatal conclusion 

Cerebral Thrombosis due to Hemorrhage —Following cerebral 
hemorrhage sudden thrombosis may occur with instantaneous loss ot 
consciousness and paralysis of the side opposite that m which the 
thrombosis occurs One feature, if it has been present, is a clue to 
diagnosis during life That is, the existence of severe headaches for 
weeks prior to the loss of consciousness, accompanied by nausea, 
vomiting and loss of appetite Naturally, actual diagnosis is not im- 
portant because softening of the brain with marked cerebral disonenta 
tion will set in, regardless Even though the functions of the extremities 
and speech may be restored, with consciousness returning, the brains 
deterioration cannot be halted 
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F a j se Tumor of the Brain —The symptoms of headache, transient 
paralysis and other disturbances of the body have sometimes pointed 
to tumor of the brain Cases ha\ e been reported pointing so conclu 
sjvel) to such a lesion that operation has been performed and yet the 
surgeon has been unable to find a tumor Postmortem examination 
has revealed the condition to have been only sex ere arteriosclerotic in 
vehement of the brain 

ARTERIOSCLEROSIS OF THE SPINAL CORD 

Although arteriosclerosis of the spinal cord Is rare, such cases have 
been reported. Waltman, 18 for instance analyzed fifty nine cases that 
had been studied at postmortem, and found degeneration of the cord 
and lateral posterior funiculi which had caused symptoms of subacute 
combined degeneration during life This is of great importance be 
cause such patients with moderate anemia may fully resemble patients 
with pernicious anemia 10 

Many authors including Dana* 0 In the United States and Gowers 11 
in England, have attributed paraplegia in the aged to sclerotic changes 
m the small artenes and arterioles of the spine Some authors have 
even spoken of the arteriosclerotic spinal arteries as a cause of symp 
toms simulating tabes dorsales 

The sclerotic changes found at postmortem examination arc usually 
in the intima and media, seldom in the adventitia of the vessels of the 
spinal cord In some cases periarteritis only is found. 


the dietetic and general care OF PATIENTS XV7TII 
ARTERIOSCLEROSIS 

General Care.— The dietetic care of the arteriosclerotic patient is of 
highest importance but there are also certain rules of general care 
that must be followed These are 

L The patient must have adequate rest, a good sleep ,^ c }, mg ht 
being particularly important Barbiturates are by no jasts r necessarv 
berng reserved for use only when absolutely needed Barbiturates, 
wbu^relieving temporarily become habit forming vh'-n used *rc 

2, Carbonic add baths carefully managed, are fafScizL TK 
however^ 0 ^ ^ pahellt wlth b!&h bIood preru. <t xrr t be 
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He should dnnk at least every other day 2 teaspoonfuls each of sodium 
sulfate and magnesium sulfate dissolved in a glass of cold water, to be 
sipped slowly 

It is a well known fact that in many diseases a patient will have 
a marked disturbance in cholesterol metabolism, the cholesterol being 
as high as 900 mg per 100 cc of plasma Yet these patients may not 
have hypertension In other conditions, for instance thyrotoxicosis, the 
patient very often has hypertension with a low cholesterol figure So 
if an arteriosclerotic patient has both hypertension and a high cho 
lesterol figure, his fat intake is to be reduced, and he should not have 
a diet that is rich in cholesterol It is well known that many diabetics, 
particularly when obese, have a tendency to arteriosclerosis and also 
to coronary artery disease It is therefore essential to bring about a 
reduction in the weight of such patients In order to do this the restnc- 
tion of fat intake is highly important Of even more importance is the 
elimination from the diet of egg yolk, brain, kidney, liver, pancreas, 
thymus and salmon roe as these foods are richest of all in cholesterol 
Beef, mutton, potatoes and most vegetables contain little cholesterol 

Some authorities favor decreasing the intake of milk because of 
milk’s excessive calcium content However, in adult life the intake 
of milk is seldom so excessive as to require restriction We cannot 
imagine that the milk taken by an adult can be so detrimental as to 
cause arteriosclerosis or hasten the sclerotic process 

The relationship of cholesterol metabolism to arteriosclerotic changes 
in the aorta has been dwelt upon by many authors beginning with 
Aschoff Leary 8 demonstrated that the feeding of lipids to the rabbit 
caused deposits of cholesterol m the arteries, favoring sclerotic 
changes which he believes are analogous to those in the human 
Other clinicians 23 ' 23, 24 25 have concurred with this opinion It is im- 
portant not to overlook the fact, however, that not all arteriosclerotic 
patients have high cholesterol values in the blood. On the other hand, 
where the blood is very rich m cholesterol as in myxedema, lipoid 
nephrosis and Hand-SchuUer-Chnsttan disease, there need be no 
arteriosclerosis One can only reason that m an individual with de- 
generative changes in the blood vessels of an arteriosclerotic nature, 
the excessive intake of cholesterol-nch food may increase the irritation 
of the vascular system and hasten the arteriosclerotic process 

Boas and Adelsberg 20 have recently again brought up the question 
of hypercholesteremia m association with arteriosclerosis A num er 
of cases of arcus senilis and hypertension m middle aged mdmdua s 
were discussed, these patients had metabolic disturbances and hyper- 
cholesteremia Here again one must recall that cholesteremia 1S n0 
essential to the presence of arteriosclerosis It seems rather to be a 
question of some local metabolic disturbance m the patient s b oo 
vessels that predisposes them to irritation and arteriosclerosis upon e 
deposition therein of cholesterol 
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In regulating the diet of the arteriosclerotic patient one must be 
careful not to deprive him of necessary vitamins, particularly vita- 
min A. Regardless of its calci um content, the patient should not be 
asked to abstain from it 

Neither should salt be excluded from the diet because this would 
interfere quantitatively with the hydrochloric acid in the stomach. 
The hydrochloric acid after middle age has a tendency to be diminished 
anyway But the patient should not eat salty foods like hemng and 
bouillon which would cause his water intake to be more than his 
minimal requirement 

The aging patient can usuolly accommodate himself with ease to 
foods with a minim um of cholesterol and to the beneficial limitations 
of rules of living mentioned above. 

SUMMARY 

I have dwelt at length on the symptoms and complications of 
arteriosclerosis associated with hypertension because of their lm 
portance in clinical medicine Too often they are overlooked, being 
overshadowed by the prominence occupied today by essential hyper- 
tension. 

Many of the symptoms that occur in association with hypertension 
due to arteriosclerosis can occur, also, in essential hypertension The 
difference is that the course of hypertension due to arteriosclerosis can 
be somewhat modified and delayed by proper management whereas 
that of essential hypertension is far less amenable to treatment other 
than surgical intervention 

In arteriosclerotic hypertension, early recognition is particularly 
important because of what can be accomplished by therapy, dietary 
and other care This is especially true when there are circulatory 
symptoms It is astonishing how well the arteriosclerotic heart re 
sponds to treatment and how life may be indefinitely prolonged when 
proper attention is given to the condition 
The complication of involvement of the coronary arteries by the 
sclerotic process leading to angina pectoris and eventually to coronary 
thrombosis is by far more frequent in hypertension due to arterio- 
sclerosis than it is in essential hypertension That is another reason 
for rescuing the subject from the shadow of the almost exclusive atten 
tion being paid today to a form of hypertension that is far less 
amenable to treatment. 
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OBESE THVROPITUITARY DEFICIENCY IN THE FEMALE 

Ralph G Bonime, M D * 

This paper presents the authors clinical observations during a live 
year period (1938-1942) while treating a group of individuals who 
complained chiefly of obesity and symptoms related to thyropituitary 
deficiency, and conclusions from that treatment Reports of similar 
cases in medical literature as well as laboratory and physiological ex 
penments in the management of this condition are also evaluated and 
compared with the results obtained 

The triad of symptoms and signs— obesity, menstrual disturbances 
and symptoms of pituitary deficiency— in the patients studied sug 
gested the diagnosis of "obese thyropituitary deficiency,” a term fa- 
vored by Engelbach. To delimit a clinical entity in this way, despite 
variabilities in the individual phases, has the advantage of classing 
in one category many symptoms and well known syndromes which at 
present suggest only morphological features as clinical entities and 
which offer many exceptions and contradictions 

Patients Studied —The fifty two female patients studied and herein 
presented were selected from a much larger group of patients of both 
sexes, of varying ages These patients were within the age limits when 
full ovarian function is to be expected (Table I) and none had a 


TABLE 1 — AGE AND WEIGHT RANGE 


No of Patients 

Ago 

Weight 

Average Weight 

13 

12-19 

151-231 I bo. 

181 lbs. 

15 

20-29 

148-330 lbs. 

208 lb*. 

24 

30-39 

146-200 lbs. 

192 lbs. 


specific disease or pathological condition other than the glandular 
deficiency for which treatment was instituted Most of the patients 
had been referred from other clinics where they had been under treat- 
ment for obesity and associated complaints for a varying period of 
time. Psycho improvement was denied by the existence of copious 
hospital records attesting to previous treatment by injections, pills, 
v tamins and hormones of all sorts without apparent benefit. Their 
surgical histories were negative Twenty one of the patients were un- 
married thirty' one were married and of these six were chil dless and 
twenty fix e were mot hers of from one to twelve children 

H i! 16 f? doclllle Clinic of the Department of Medicine of the Greenpoint 
Hospital BrooUyn, New Yorir 

Associate Physician Greenpoint Hospital 
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SYMPTOMS AND SIGNS 

Obesity.— Most of the patients exhibited the typical pituitary fat 
distribution described by Goldzieher, 1 Hamblin, 2 and Beck 3 and others, 
namely, a peculiar predisposition to fat deposits in well defined areas, 
balloon tire hips, apronhke sagging of the lower abdomen, conspicuous 
pads of fat on upper arms and thighs especially the inner aspects The 
actual morphology varied according to the patient’s age at onset, dura 
hon of the condition, preexisting physiological status, and prominence 
or seventy of the sequelae of hypopituitansm, namely, secondary hypo 
thyroidism and hypogonadism 

Menstrual Disorders.— The patients were divided into four groups 
according to menstrual disturbances Where there were dual charac- 
tenstics, the more prominent dictated the category in which the pa- 
tient was grouped 

Dysmenorrhea (Eleven Patients, Table 2) —Patients who complained 
of severe pain immediately before, at onset, and/or during menstrual 
flow were considered dysmenorrheic Associated menstrual phenomena 
were 


Five patients 
Four patients 
One pabent 
One patient 
Three patients 


oligomenorrhea and hypomenorrhea 

hypermenorrhea 

totally irregular 

nausea and vomiting at each menstrual period 
premenstrual tension 


Amenorrhea (Thirteen Patients, Table 3) —An interval of three 
months between menstrual periods was arbitrarily chosen to differen- 
tiate amenorrhea from oligomenorrhea Among these patients were 
two who had menstruated once a year only one (Case D 12321) for 
eight years and the other (Case A 10911) for ten years Many of the 
amenorrhea cases had been preceded by hypomenorrhea and ohgo 
menorrhea . 

Hypomenorrhea and. Oligomenorrhea (Twenty Patients, Table 4) 
—Patients whose menses were scant, brief, and which occurred less 
often than normal up to three months apart were regarded as hyp 0 ' 
menorrheic When the interval between menses averaged less than 
three months, the patient was classified in the group with oligo- 
menorrhea 

Associated symptoms were 


Nine pahents 
Nine patients 

One pabent 

One pabent 


premenstrual tension 

menses at irregular intervals, the bine between berng 
more than ten days 

irregular “dribbling” since the birth of a child four year 5 
before 

"dribbling" for "weeks at a time" at irregular intervals 


6S5 


OBESE THYROPITUITAHY DEFICIENCY IN THE FEMALE 

Hypermenorrhea and Polymenorrhea (Eight Patients, Table 5) — 
Hie hypermenorrheic patients complained of prolonged or profuse 
menses or both, those uho were classified ns polymenorrheic had 
menstrual intervals of markedly fewer than twenty -eight days 
Associated phenomena were 


Seven patients premenstrual tension 
One patient t dysmenorrhea. 

One patient diarrhea. 

One patient (age 13) profuse leukorrheo. 


Miscellaneous Accompanying Symptoms— The menstrual disturb 
ances were accompanied by a host of miscellaneous symptoms These 
Included headache, fatigability somnolence, emotional instability, 
mental sluggishness, dyspnea, precordial paio, backache nocturia, 
polydipsia, polyphagia, loss of libido lursuhsm, acne and insomnia. 
Their incidence in the various categories of menstrual disorder is 
shown in Table 6 

One has to be careful when evaluating wholly subjective symptoms 
Sensitivity is a personal trait Unhappy surroundings or a difficult en 
vironment may give rise to neurotic introspection leading to neurotic 
symptoms However, patients could not disguise or modify a dull, 
listless demeanor, drooping mouth narrow palpebral fissures, and an 
utter lack of animation suggesting the haggardness or progeria of 
Simmonds disease Other patients were subject to nervous irritability, 
emotional instability, and an alert amaety bordering on tearfulness 
These were subconscious reactions to a defeat of tlio compensatory 
mechanism, indicating an impending “nervous breakdown," bcliavlor 
problems, psychoneuroses, or even psychoses Ono or another of these 
states was noted m every patient, although varying in intensity The 
milder manifestations were difficult to recognize, the mired were some 
times paradoxical. Many patients had become apathetic as a result of 
prolonged, ineffectual treatment in other clinics, they were frankly 
discouraged clinic habitues 


Basal Metabolic Rate —We found the basal metabolic rale to be of 
little value as a sole criterion of thyroid involvement The estimations 
ranged from minus 23 per cent to plus 50 per cent Clinical appearance 
pm»e rate and blood pressure determinations had also (o lie consld' 
erett in order to rule out hyperthyroidism Kopcated studies bad to be 
I 1 :® 0 check errors or nervous reactions Engelbach < ' b ' in a series 

? ~ d J c “ € ' 5 °f thyrop ituttarism male and female, has reported sltni 
far variations (Table 7) reported sum 

T’ n ' 0rough blood pressure and blood chemistry stu 

CTfir 41 ™ 0Ur ovcr * 3ur dened, insufficient 
However a Wassermann test was oerfm-med 
lament admitted No patient w.th a pmffi^WmTnn '-' 
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TABLE 2 — DYSMENORRHEA ASSOCIATED 'WITH OB 


No 

Aye, 

Status, 

Parity 

Hi, 
Wt 
in — lb 

Pulsfc, 

B.MJL 

! 

Past History 

6 

Present Menses 

Present Symptoms 

C 14511 

28 

8 

i 

63K 

229 

96 

+30 

Menarehe at 13 q 28 i 

m 

Weighed 175 at 18 

□ 28 

Dysm. 

Hypm. 

PreT 

Headache. 

Fatigability 

C 8712 

35 

M 

2 

62H 

270 

60 

+31 

Menarehe at 12 q 28 x 6 
Gamed after pregnancy 

q 30 x 2. 

Dysm. 

Hypm 

PreT 

Headache. 

Fatigability 

Somnolence. 

Polydipsia. 

Polyphagia. 

P B 

24 

M 

1 

69*4 

174 

78 

-15 

Menarehe at 12 q 30 x 5 
“Horrible 

Dyam to pregnancy 

Dysm* 

Hypm* 

Headache. 

Fatigability 

Somnolence. 

Gaining rapidly 

A 10024 

17 

8 

65M 

196 

70 

-9 

Menarehe at 12 q 30 x 4. 

Dysm. 

Hypm* 

Olgm. (7 to 12 wkB.) 

Headache 

Fatigability 

Somnolence. 

Mental sluggishness, hn 
sutism. 

B 15630 

28 1 
M 

3 

65H 

282 

100 

+25 

Menarehe at 12 q 28 x 3 
Pregnant at age 15 then 
gamed weight. 

Dysm. 

Hypm. 

Irregular 

Headache. 

Precordial psm. 

Noctnna. 

B P 200/110 

D 12786 

H 

05 

185 

70 

-18 

Menarehe at 13 q 28 x 6 
Hyprm Gam began at 8 

Dymn 

Hyprm. (7 dayH) 

Headache. 

Polydipsia. 

Polyphagia. 

Acne. 

Gaming rapidly 

C 13493 

16 

S 

6o y. 

155 

■ 

Menarehe at 13 q 28 x 5 
Hyprm,* Dymn 

Dysm 

Hyprm 

PreT 

Severe and extensive acne 

I of face- 

D 2466 

24 

S 

62 Ji 
16? 

63 

+7 

Menarehe at 13 q 30 x 7 

Dyam. 

Hyprm 

Headache. 

Dyspnea. 

Polyphagia. 

Hirsutism 

Gaining rapidly __ 

C 12303 

31 

3 ! 

60 M 
210 

75 

+22 

One ovary removed 11 
yra ago 

\. 

Dyam. 

Nausea and vomiting 

Fatigability 

Dyspnea. 

G C 

31 

M 

0 

63 

162 

78 

+16 

Menarehe at 12 q 3 to 7 
weeks 

1 

Q 30 preceded by 3 days 
of spotting- 

Mental sluggishness saguf 
abdominal pain? 

Sterility 

A 18165 

16 

S 

60 

202 

80 

-3 

| Menarehe at 12 q 3 to 7 
week? 

I 

q 30 X 7 

Dyam 

Hyprm 

Headache. 

Mental sluggishness g» D 
mg since age 10 


Mns Pertaining to menstruation. 
Dyam. Dysmenorrhea. 

Hypm. Bypomenorrhea. 


Hyprm HypermenorTbea. 

Pre T Premenstrual Tension. „,™.i n loev 

• Thyroid therapy for two y ears loss of 30 Ibs„ no change in character of menses or sympwmaio 
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RUTTY AND SYMPTOMS OF PITUITAIIY DEFICIENCY 


Remit! 

Follow -op 

I em of WL Gb Lt*.h Babkrlfrt ted (ftjfrtht 
Qtatite* at End cf 

Total 

Time Lem 

Coodjlioo 

One Month 

Two Moctia 

Q 

B 

-15 \ 

Ha*, x 3, DO dym. f 

NoPrtT : 

1 

-11 
drtm- 
No Saadache. 

Jtronrcr arid alert. 

6 

S3 

'TTBplC’tD'f*. 

“Now able to work-" 

Did not ref am for c heck 
irp. Ow year Later wt 
III, rymptamlraa. 

-Ifl 

SCght dran 

NorreT 

SSfibt baadaebe- 
8tn»tfT and alat. 

-0 

ImprOTfd low 

No dim 

Irapruraoeot rootin- 

■ed 

7 

M 

Mm. q M 1 4 
gymplotnkaa. 

DMU-Ffl. 

Pube Su 

Did not return. 

■ — 4 

Urn. 1 4 iDitt dj*TL. 
frwrr Wdacbea 

•troofw aad alert- 

-0 

Symptamle*. 

■ 

I 

Symptcanlri*. 

BMR -K, 

Pa be 5 

Total mriaaioo in 1 
cKotha. Poor months 
treatment followed by 1 
ynua without lymptcnoa. 

— 0 

Uo», x X, no dyxm. 
Fewer haadanhea. 

—0 

tj 30 x 3. 

SKftht dnm. 

Stronger aad afcrt 

1 

H 

Mna. q 10 x 4, 
SrmplociJaa. 

Hlnutian appreciably 
ImproTtd. 

Did not return for two 
reara. Gained 10 Iba. No 
hlrratmo- 

-11 

Mat. i 3. burrowed 
flcnr 00 dywa. 

Few headache*. 

Ho precordhl pain. 

—14 

Iaiprortmeat contla- 

niocd praams IM/LOfl. 

1 

51 

Poor cooperation Mna. 

q 30x4 tyro ptc*n lea*. | 
BXlR-fl palaal. | 
B.P lAS/Sft. I 

Dtfl not return for cue 
year- caioed 30 Ilia, with 
return of ayinptooia. 

-1J 

Mna. x 5, a5*ht dyan. 
Fewer headache*. 

-7 

No pofydipata. 
NopUrph^ 
B%t>VdTtnL 

No heaoaehe. 

8 j 

43 

i Mna. mnptomW*' do 
•roe, BUR +1 yuba 
"1 

Gained weight and treat- 
ment reanmed FoOow-up 
two and ona half yean 
later writhed 133 It*. 
lymptnmJm. 

— 0 

No dyun. Find time 
fine* menarthe. 

-Q 

No dram. 

NoPraT 

Left rftnf*. 

a 

0 

Coopmtbo poor S&jht 
Improrment of acne. 

InmfBcient treatment left 
eRnlc; retrcaakn immrdi- 

ata. 

-a 

Uminm. 

Frwer naariirhca. 

Loa dyxpoea. 

— W 

Maa-ii. 

No dyatn. 

Nodyipoea. 

1 

it 

Bjrmphaaleaa 

Bkauttam wodnafed. 

No chanje in hlnutbm. 
Brmahwd well up to 1 
month*. Did not return- 

-11 

Lew djua. 
Lewdyipoo. 

-13 

ImproTerarut continued. 
Stroacar 

■ 

44 

Bymptranloa. 

Mna. normal, no tain or 
return of lymptoma up 1 
to three moat-ha. 

Ver _ dirfii dyrm. 

Olrtl tin* Vo 15 yr 1 
No pra*n»trBa] 
tin*. 

-7 

. Bnaptonloa. 

3 

1 

Srnrpttwnleaa. 

BMa+S. 

Prepanry 6 mootba later 
lire child at tem ajrnp- 
tornlcaa and do cab up to 
I yr poatparttm. 

-11 

STbht dym, 

Frwer k**dacW 
WowaWt. 

SWp* wefl, 

- 

4 

1 

School work bnprored, 
Sytnptomleaa. 

, WeB wrtb do yarn of waliht 
Op to twoyeara. 
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RALPH G BONXME 


TABLE 3 — AMENORRHEA ASSOCIATED WITH QBE 


No. 

Age, 

Status, 

Parity 

HL, 
Wt. 
m — lb 

Pulse, 

BAUt 

Past History 

Present Menses 

Present Symptoms 

D 6701 

36 

M 

0 

62 

213 

60 

+50 

Mna. q 2-6 mo 

Never regular Dyam. 

Mna. for last few .years 
q 5 mo 

Headache, 

8omnolence. 

Menta ) sluggishness, hn 
eutiam. 

199857 

26 

M 

2 

62 

203 

72 

+2 

Menarche at 14 — irregu- 
lar i 7 7 mo ago 
Miscarriage. 

Amnr 

Mna. q 6 mo 

Fatigability 

Somnolence. 

Prcoordial pami 

Gaming weight rapidly 

B 0512 

’ 

32 

M 

4 

: 

62 

207 

p CO 
t ' + 

Menarche at 11 q 34 x 8 
Mamed — 15 

Wt 135 pregnant — 16, 
wt at 23 165 lba. 

Amnr 3 mo 

Usually la irregular — 6- 
llwka 

Dysmn 

Headache. 

Somnolence. 

Mental sluggishness, in- 
somnia, 

Polydipoa 

A 10911 

32 

M 

0 

57 

219 

72 

+20 

Menarche at 13 q 28 — 5 
yra q 6 mo 2 yra. 

Tvt 135 at marriage, 10 
yra. ago.* 

Amnr Mna. a ‘ watery 
discharge once a year 
for 8 yra. 

Sterility 

Headache. 

Fatigability 

Discomforting obesity erf 
thighs and abdomen 

C553S 

13 

8 

60 

167 

75 

+19 

No menarche 

No Bign of epiphyseal 
closure m hands 

Headache. 

Fatigability 

Mental sluggishness gain 
ing weight rapHny 

D 12321 

26 

S 

62 

227 

100 

+22 

Menarche at 10 Mna. 
once a year since. 

Last menses occurred 
lew days ago 

Headache 

Mental Blnggnhnuo, som- 
nolence. 

Coarse facial hirsutism 

C 8143 

26 

M 

2 

62^ 

245 

78 

+18 

Menarche at 13 q 28 for 
* few yra, Amnr 1 yr 
Then regular 

Amnr for 8 mo pre- 1 
ceded by very scant | 
Mna. 

Headache. 

Somnolence. 

D 6404 

25 

M 

0 

59 

162 

00 

+5 

Menarche at 23 q 31 x 4 

Amnr preceded by in- 
termittent spotting 
Sterility 

Headache. 

Fatigability 

Somnolence. 

| Precordial pain. 

E 6401 

14 

8 

63 

231 

1 

!■ 

No menarche. 

Epiphyses of hand unit 
ed. Lower radius and 
ulnar ep partial union. 

No pubic or axillary hair 

Headache. 

Fatigability 

Dyupnea. 

Precordial pam 

Noctuna. 

B 16769 

UX 

8 

60 }i 
198 

75 

+16 

Menarche 6 mo ago 
Mna. 3 times, dyam- 
PreT 

Amnr 3 mo 

Headache. 

Somnolence. 

polydipsia. 

^totalXggiahneg. 

C 13S67 

E 6537 

34 

M 

0 

60 

209 

70 

T 

Menarche at 10 q 2S x 7 
irregular since marriage. 

1 100 at 20 yra. 

Amnr since gallbladder 
operation 2 yra. ago 

loBoflibido.Galiiuirjt. 

rapidly (60 Ibe. ta 2 yrt) 

H 

82 

161 

66 

-9 

Menarche at 12 irregular 
from 3 wka. to 0 mo 

Amnr Hand epiphyses 
not united 

Mental dugguhness, rcm- 
nolence. 

Severe headache. 

C?imng weight widly_ 
Headache 

Precordial pam. 

Fatigability 

Somnolence. 

A 12979 

33 

M 

O 

66H 

254 

i 

70 

-1 

Two children by former 
marriage. 

! Now sterile 

Amnr 6 mo Pregnant 
mare serum hormone 
with no change m 
signs or symptoms. 


Mna. Pertaining to menstruation 
Dysm. Dysmenorrhea. 

Amur Amenorrhea. 

Pre T Premenstrual Tension. 

• Thyroid therapy with loss of 29 lbs. no change in mense* or symptomatology 
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SITY AND SYMPTOilS OF PITUITARY DEFICIENCY 



Fcflow-op 

Lom of Wt. (m Lb*.). Sabkcthi tod Objective 
Chaoftfl it tad of 

Total 

Tone Low 

Cooditba 

On* Month 

Two Manila 

i 

g 

-12 

ilu. in JO day*. ] 

No headache. 

\«T d*ttah. 

-II 

ilaa. tn 15 d*Jl. 

Feel* * Ettl# better " 

1 


Now abie to work. rml*r 
ftil] alow (*0) BMH 
+3, Mm q 30 aymp- 
tomVw. 

Up to 3 Tfara, pnlwi re- 
mained nenr tendency to 
remab aluffiib. aod rr~ 
pm reifht EE G net- 

-1J 

Hot. after C fb 
atronprand alert, no 
peecordwl pain. 

-13 

Mm. b M daya. Im- 
provement cwstbued. 

0 

b 

1H 

m. 

M 

Very food. 

Up to two year* bo ehanxo. 

-ie 

No Dynn., u> boad- 
•ehr itroorrr and 
•lot 

— 6 

Mu tn 33 day*. Im- 
provement continued. 

H 

1 

In «pit* of poor coopera- 
tion, condition food. 

Did not return. One jw 
Uter orlfbaJ weight and 
aymptOTm. 

-11 

CcctfrnaJ aolijrctbr 
cwnpUnfa. 

-13 

11m. b 0 vh. repealed 
b JO diya. 

Oroktloc p*b (7) 

it 

43 

Awmr lolknrod lb* two reported men**; at cod of 
treatment found to b* % month* prtynanL DcCt- 
ered of fir* norm*] child and wu oof aeen *c*b 
InTcdi^atxm nrn-alcd that ah* retained all 
Trifbtm - ynn poatpartacc bat <fid not retain. 

-13 

SB*ht headaeh*. 

H trai*er and alert. 

-10 

31m. fa 0 *b 

No headache. Improve- 
ment continued. 

HI 

1 

Good. 

Mm rcfolar 

Up to two HXL we a. Did 
Dot return. 15 mo. later 
fibed 60 tb*^ Mm 
ay»ptotnle*a. 

Nokeadaeh*. 

Btnraxer *ad akrt. 


fll 

II 

Mn*. q 33. 

HhantUm appreciably 
lmpnmd. 

Farther treatment with no 
low of wctfht. Mn*. 
lympionile** to 15 mo. 
Ulaotlam cured- 

-10 

Mb*, b 1 *rrlx 

Nobduk 


H 

■ 

Left cfinV* 

Did not retort- 

-l 

Mb*, x 5 (fiat mod 
ttffw b 6 rooj 

No fwawnflal pam. 


1 

I 

Good. 

Up to 3 too. kwt 18 th*. At 
third month, pregnant, 
mWirnip b third 
month. 

-11 

Mb*, b I win. no 
hod DoetetV 

pnetrdk) p«a, w 
dytpoe*. 

— 0 

Mo*, b 30 day*. No 
prteoedUl p*b- 
Btn»**r aid alert 

9 

45 

Cooper* tlon poor- Mm, 
tympforalw* 

Up to 3 mo. pbed 13 Ibe. 
Did oot atom. 

Stracv *ul Blot 

—3 

Mo*, b 0 wta. School 
wen tmfrored. 

IS 

30 

Mm. aymptnenliw. 
Good. 

At I mo, aymptondaw 
and refit Ur Mn*_ no 
fab b weight. Did act 
rrtoni. 

Mo*h better- ben*** 
hbldo. 

-t 

1 Mo*, b 7 »u (fiat h 
tyaj 

5 

■ 

Treatment brefubr doe 
to poor cooperation. 
Mob. imfidar 

Did not return. 

Ma*.x4. 

No W*didx. 
StracomadxSwt. 

— t 

Mn*. q 30. 

School watt hnpforeO 

1 

1 

Mn*. lympleaulcw. 

Did not retorn refoUrfr 
Two pan Uiar c*b tn 
wdfbt, Mn*. IrrefoUr 

Stroocer. 

— 0 

Mn*. fa fl th. (finrt t 
>- • nvU 

H 

1 

Nolo** of writht. Fed* 
much bett*r 

Did not retain. On* yr 
later tniaoam**e* law of 
33 lb*. 3 yr*. hter, pie* 
nancy to term. 
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RALPH G BONIME 


TABLE 4 — HYPOMENORRHEA AND OLIGOMENORRHEA ASSOCIA 


No. 

Age, 

Statue, 

Parity 

Ht, 
Wt, 
in. — lb 

Pulse, 

Past History 

Present Menses 

Present Symptoms 

E 2909 

39 

M 

3 

62 

180 

75 

+4 

Menarche at 10 q 30 x 5 

q 28-32x2 

Hypm. and Pre T 

Headaohe 

Somnolence. 

Emotional instability 
Dyspnea. 

Backache. 

B 7867 

34 

M 

8 

60 

202 

110 

+27 

Menarche at Il,q28x8, 
Dysm. to first pregnan 
cy thin at 14 137 at 17 

Irregular Hypm. for 
last 4 jus 

Miscarriage 4 mo ago 

Headache. 

Fatigability 

Dyspnea. 

B 114S2 

28 

M 

1 

66 3 
173 

80 

+2 

Menarche at 13, a 30 x 4, 
normal inns. (?) under 
M D s care only to 
marriage. 

Scant dribble since child 
birth 4 yrs. ago 

Headaohe 

Fatigability 

Gaming wt. rapidly 

B 3795 

14 

8 

68 

220 

70 

+6 

Menarche at 10 irregular 
Mns for 6 mo 

Irregular spotting since. 

8cant irregular staining 

Polydipsia. 

Polyphagia. 

Gaming wt. rapidly 

199914 

29 

M 

2 

66 

330 

75 

-17 

Menarche at 12 

Irregular episodes of 
dribbling for weeks at 
a tune for last 5 yrs.* 

Headache. 

Fatigability 

Polydipsia. 

Polyphagia. 

Dyspnea. 

C 7616 

34 

M 

4 

61 

209 

72 

7 

Menarche at 11 q2Bx5 
At 17 wt. 118 

At 10, 138 lbs. 

Hvpm , Mns. less than 
2 days. 

Fatigability 

Somnolence. 

Emotional instability 
Polydipsia. 

Polyphagia. 

Poes of libido 

D 14121 

30 

M 

2 

61 

168 

75 

+6 

Mensrche at 13 q 28 x 4 

For last 2 yrs. hypm.t 

Headache. 

Somnolence 

Emotional instability 
Gaining wt. rapidly 
Polydipsia. 

Pofyph*# 5 ', 

Loss of libido. 

C 17577 

31 

S 

59 

164 

95 

+9 

Menarche at 12 q 3 0x3 

Hypm. for last 5 years 

Fatigability 

Somnolence. 

Emotional instability 
Hirsutism _ 

8 M 

29 

M 

2 

66 

148 

60 

-21 

Menarche at 12 q2Sx5 
Dysm to marriage 

Mns x 1 

Hypm, 

PreT 

Headache. 

Fatigability 

Emotional instability 

F M 

W R. 

33 

M 

1 

59 

157 

72 

-6 

Menarche at 13 q 28 x 3 
with dysm. and nausea. 

Hypm 

Headache. 

Fatigability 

Emotional instability 

33 

M 

2 

59.5 

185 

70 

-I 

Menarche at 13 q 2S x 6 

Hypm x 1 for last 6 
months. 

Headache. 

Polydipsia 

Polyphag 13 

Backache- 
Gaining wt rapidly 

D 7173 



13 

61 

174 

65 

-10 

Menarche at 11 q2Sx3 


Headache- 
Mental sluggishness 

B 13649 

39 

M 

8 

605 

230 

6$ 

+19 

Menarche at 14 q 28 x 3 

Hypm. x I 

Pro T i 

Headache- 

PolycCpsia. 

Polyphagia. 

Dyjpnea. 
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TED WITH OBESITY AND SYMPTOMS OF PITUITARY DEFICIENCY 


Lew erf WL (lo Lin.) Bubjertfr* and Objertire Total 
Ctan*ea at End of Tin* Low 


Im prated menrtruai War. in 10 day*, 
flow, no beadaebe. Sight Pre T 
No djapne*. No backache 

Stronger and alert 


Pulaa TO atnmjpir and 
alert, **> beadaebre 
or djmmea. 

Mb*. I daya (fret tlm# 
in yean) Left dink 

-7 

Xla^ 4 day*, no bead- 
acW, atronser and 
alert 

-\\ 

Improremeot eoc tin- 
ned. No headaebe. 

-s t 

ImprcrTtd lane. flow 

—0 

Man. 1 day*. 



-11 -j 

rmr Mm. I in 

Mk^hSrt* ^rerr«MDt 



DM not retnrn for rirtek 
tip. On* year later re- 
turned after nUram*t»; 
(mined 23 lb*, and f«rt 
of aymptom*. 


Cooperation rrry poor Treatment waa lmpo»IUe 
lrft cEok. due to bek of coopera 

Hot One year later alter 
remora! of an orarfaa 
eyat," writhed 13A 


Good. It now able to Did no* return for ebeek 
»«k op plDed2Ubi-tn6roa, 

armptomka* refwdfur 
tber treatment. After IS 
mo, pined J> lb*. with 
return of ■ymptome. 


Mn*. 3 daya. 

Rlr«i(w and alert. 

Unt 3 daya. 

No motional iartabDlty 

— 4 

Imprmd raenatnm) 
flow 

Fawe* breiaebre. 
Btnmpr and alert 

-7 

Improrcnent contin- 
ued. 

-0 

Mb*. * daya. 

Stronpr and alert. 

-10 

Iairaoiunent coo tin- 

ned. 

-0 

Ma. 3 dan. 

Lea» PreT 

Fewer binWhra. 

—3 

Xi*IW 0 T»d Una. (low* rw 
hwdaebt. 

—0 

No headache. Lew 
rmatiocal ln*utrfhty 

DM not return to «Snk. 



Mm iymptamt*ar teo* 
*t*5 rendition — no 
complaints. 

Loat ooe pound In follow- 
ing month. Nrrer re- 
turned to dan!*. 

BtabJntlon of an agL 
t ted neurotleiwn. 
Sight baprorement of 
hjwall m. 

Impiumimit continued 
■p to oo* rear Huaatitm 
appiuJnbly hnprorod. 

Good. 

SAUL -ll 

No gain In weight or return 
of symptowa up to 3 
yean 

Loaaof fat dtprerfta. Did 1 
not return to eJbile. i 

Did not return. 




^ M Rrwipioraleaa. 

Wnr. normal. 
BMR+S. 

PaSaaW. 


Did not retnra tor 3 year*. 
Rmimjaca of waiebt 
and aymptoma. Treated 
acahj with (ood rewdta. 


Dp to <f*4t nx»{b*. k»*t 8 
too re lb*, and remained 
•ymptonleaa 


Dp to et*M moitha 6 more 

pound* Met and rmaiaed 

■ymptorakaa. 
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RALPH G BONTME 


TABLE 4 — HYPOMENOKRHEA AND OLIGOMENORRHEA ASSOCIATED 



Age, 

Ht, 

Pulse, 

BALE. 




No. 

Status, 

Parity 

Wt, 
in.— lb. 

Past History 

Present Menses 

Present Symptoms 

D 0437 

80 

62 

78 

Menarche at 14, q 28 1 4. 

Hypm 

Fatigability 


H 

189 

-2 

g25x3 

PreT 

Insomnia. 


3 




Gaming wt rapidly 

E7858 

17 

60.6 

80 

Menarche at 11, q 28 x 3 

2 Hypim, Olgm (q 

Acne. 


S 

163 

-14 

2 mo ) 

Hirsutism (eitemrve 






Faints with Mna 

PreT , 

facial) 

S F 

18 

62 

60 

Menarcha at 14 q 28 x 7 

q 2-3 mo X 1 

Hypim, Olgm., Pre T 
for last yr 

Fatigability 


s 

163 

-30 

Somnolence, 

Acne, gaming wi. rapidly 


H K. 

26 

63 

62 


Mna. gradually dtmra 

Headache. 


M 

148 

-23 

j Menarche at 12. 

Lifting to scant dnbble 

Fatigability 


0 




PreT 

Mental sluggishnan. 
Hirsutism. 

Gaining wt rapidly 

■ 

36 

61 

76 

Menarche at 13 q 28 x 6 

q 6-8 wka. 

Hypm. 

Gaining wt rapidly loss 


M 

146 

-13 

2 yrs. ago Amnr 4 mo 

of hbfdo 

■ 

0 




Sterility 


A 7480 

39 

60 

90 

7 

Hypm. x 1 

Headache. 


M 

191 

+ 3 


PreT 

Somnolence, 


2 




Polydipsia. 

Gaining wt, rapidly 


188407 

36 

01 

80 

Monarch o at 12 

Hypm. Olgm., Pre T 
irregular by wks. to 

Headache. 


M 

188 

? 


Fatigability 


12 




months. 

Somnolence. 






Insomnia. 

Emotional inatamnty 


Mu. Pertaining to menstruation. 

Dyam Dysmenorrhea. 

Hypm. Hypomenorrhea. 

Olgm. Oligomenorrhea. 

Amur Amenorrhea. 

Pro T Premenstrual tension. 

• Thyroid therapy for two years with no change in weight, symptoms, or character of menses, 
t Thyroid therapy 60 lbs loss, no other effects, 
i Loss of 10 lbs. with diet no other effects. 

| Thyroid therapy for five years no loss of weight or other changes. 

eluded in the senes reported herein When other blood studies could 
be done (fasting sugar, sugar tolerance estimations, complete bloo 
count, cholesterol, uric acid and blood nitrogen determinations) they 
were often diagnostically disappointing Sugar tolerance, cholestero 
and unc acid estimations tended to be high, while relative lymp o- 
cytosis was frequently noted 


THERAPY 

Treatment consisted of diet, desiccated thyroid by mouth, and an 
tenor lobe pituitary extract by injection To avoid possible confusion 
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wrra obesity and symptoms of pituitaiiy deficiency' ( Continued ) 


Reoctts 


Lom of Wt, (m Lbx,) ftibkctba and Objcctlw 
Quota it End of 

Todd 
Tima Iwm 

Condition 

Fcflcw-ap 

Oat Mcnlt 

Two U oaths 

B 

B 


-7 

lmprured fiow 

and alert, bo 

Una. fa IS days x 4 h&- 

pforcMot coc Unwed. 

8 

15 

hi no. q 10x4 aymptom- 

kaa. 

Did DOt return. 

-8 

Um. b ro din. 

ImpruTrd flow 

No fifriihn vdL 

—V 

Un*. 6 days, eymptoo- 

kaa. 

1 

n 

Acna, Improved. 
Hirsotkra brrprortd. 
Mob. symptomkaa. 

Improvement cootixraed 
for one year A aw and 
hb wikii 1 atld under 
treatment. 

-1 

Una. fa 40 days x 8 do 
P r» T 

Btrao*fir wd tlert 

— 4 

Mm. In 13 days. 

H 

1 

felt floe, Wt rfinlo for 
aomoer 

Returned fa 3 mo. with 
total reetrrroea. Treated 
1 mo. with impnrrenwt 
and remained well op to 
two year#. 

—1 

ImproTtd Dor 
LeoaFreT 

No htadaofao. 

-1 

Mu 4 day*. 

NoPrwT 

H 

1 

teas of fat depooho. 
Good. 

HQmtlom wnehanted. Did 
not return. 

-1 

Improved flow 
laereaacd dido. 

-1 

Woa. ta W day* il. 

4 

12 

Chanted appearanea, 
animated. 

Dp to one year symptom- 
leas with do pla b 
wekht. Una. rttular but 
tend to Iiyptn. 

— 9 

Uoo.blldtyixJ.tw 
^"ytoytw. stroc*er 
and alert. 

Una. 4 day*. 

No headadw. 

NoPrsT 

1 

20 

Symptomkaa. 

Did aot return for 1 yr 
Oabed 31 Iba^ Mna. q J 1 
x X, eymptomi rs turned. 

twaak. 

-10 

Uoa. b » days, scant, 
noPrsT 

8 

42 

Stronger and alert, 
aymptctnlcaa, Una. 
normaflwd. 

Iwot 1J lbs. fa first 1 mo. 
and remained aymptom- 
kwa. Did not return for 8 
months, 41 lb., 

bead ac He and llyptn. 


of our pntients'in ^ ' 3eca 'i»e no individual symptom in any 

it no nt'lif>T tli series was considered important enough to merit 
described^ tBerapeubo mc “ux« 'vere taken &an those about to be 

fat D CTmtent d ^s hl ^ s ^ i kS te ^ T m ? derate iD carbohydrate and low in 
strict adherence t n n A\ P at *ents in this series However, 

pected from m ^ ^! a n S ^*0 calories could hardly be ex 

and limitation o£ the JnH , e S u ^ ar eating, no eating between meals, 

stressed C dttjt ^ (where fadicated ) ™ 

vere as simple as possible and an attempt was 
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TABLE 5 — HYPERMENORRHEA AND POLYMENORRHEA ASSOQ 


No 

Age, 

Status, 

Parity 

Ht, 

WA 

in -4b 

Pulse, 

BM.R. 

Past History 

Present Menses 

Present Symptoms 

D 9002 

31 

M 

2 

1 

64 

222 

70 

+14 j 

! 

Menarche at 11 irregu 
lar 

Mns. off and on up to 
first pregnancy 

o 3 wks. 

Dysm. Pre T 

Diarrhea. 

Polym. 

Headache. 

Fatigability 

Emotional instability 

50 lbs. gained in 1 yr 

B 6603 


60 

16S 

80 

+3 

Mamed at 16 weighed 
99 lbs. 

1 

q 3 wks. i 7 

Polym. and Hyprm. 
PreT 

Duration 2 yrs. 

1 

Fatigability 

Somnolence. 

Emotional instability 

Poly tfipsla. 

Nocturia. 

Acne. 

AC 

33 

M 

2 

65 

160 

7S 

-6 

Menarche at 14 regular 
but always had heayy 

1 flow 

q 25 I 7 

Polym. and Hyprm. 
PreT 

Headache. 

Emouoonl instability 

Loss of libido 

F B 

36 

M 

0 

64 

153 

70 

-2 

Menarche at 15 every 24 

1 days i 4 

q2l x8 

Polym. and hyprm. 
PreT 

Headache 

Emotional instability 

15 lbs gamed in 2 mo 

C 10840 

28 

M 

0 

69.6 

291 

82 

-1 

Menarche at 13 Mns. 
every 6 mo at 14 q 30 
days. Grew rapidly — 
span 70 in. 

q 2 wks Polym and 
hyprm. for last 4 mo 
Gained 150 lbs since 
mamsge one yr ago 

Headache. 

Fatigability 

Polydipsia. 

Noctuna. 

E2645 

20 

S 

63 

164 

85 

+18 

Menarcho at 11, q IS 
davs x 4 

Poho-paralytic 20 * 

Q 14-20 days. 

Polym., Dysm., Pre T 

^ Headache. 

Emotional instability 

D 14312 

' 

1 

13.5 

8 

' 

61 

151 

75 

-1 

Menarche at 11 q2Si7 
Pre T and Hyprm. 

q 28 x 7 Hyprm 

PreT 

Leukorrhea. 

Polydipsia. 

PolvpWi*. 

Umiwted epipby«fl m 
hand. 

10SQ17 

1 

: 

27 

S 

63 

183 

78 

-6 

Menarcho at 13, q 30 x 4 
at 16 q 21 

i 

n 21 x4 

Polym and Hyprm 
PreT 

Headache. 

Dyspnea. 

Mental sluggishness. 


Mns. Pertaining to menstruation. 

Dysm. Dysmenorrhea. 

Hyprm. Hypertnenorrbea. 

Polym. Polymenorrhea. 

Pre T Premenatrua] Tension 

• Lost 20 lbs. on diet without change in symptomatology or character of menses. 


made to “teach” proper eating, a measure that would have to be main- 
tained even when the patient was “cured” if regression was to e 
prevented , 

Medication — Desiccated Thyroid —One gram of desiccated thyroi 
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A-TBD WITH OBESITY AND SYMPTOMS OF PITUITABY DEFICIENCY 



39 I Treatment im*ulir doe I Did not return, 
to po or rooperitioc. 


Frioptornkw. 

Pol** 72 BUB + 6 . 



Returned In three moot hi 
fTTDptomim but rained 
15 11 *. SymptooM re- 
turned In 6 month*. 
Treated a*iin— hnraedl- 
ata bnpnnreraest 


For tut three fear*. ooc 
month treatment prro 
i rory rijht month* thli 
control* tendency to- 
ward* rejeraoon. 


-3 

Hi*, tn J3. 
Stronpx tod *ltft 


13 Meoatrual intern! re- Did rot return, 
mined 29 day*. Oth- 1 
crw'ue *7mptom)«H. ) 

“Oet« About bitter 


Fib- after S month*. Returned 9 nsocth* liter, 
Left efiafc. (ibed 13 lb*. -Wo* ted,' 

slugghh, Ktunolent, and 
taer mama lrre*dlar 
Two month* treatment — 
*rmptcml«*i and lea* ot 
weight 
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toms indicated that the point of tolerance had been reached The 
metabolism of patients with an initially high basal metabolic rate was 


TABLE 6 — ASSOCIATION OF SYMPTOMS WITH MENSTRUAL DISORDERS 
IN FIFTY-TWO FEMALE OBESE PATIENTS 


Symptom 

Dysmenorrhea 
(11 Cases) 

Amenorrhea 
(13 Cases) 

Oligo- and 
Hypo- 
menorrhea 
(20 Cases) 

Hyper- and 

menorrhea 
(8 Cases) 

Headache 

10 90% of total 

11 83% 

18 90% 

8 100% 

Fatigability 

in this group 
6 54% 

5 37% 

15 75% 

3 37 5% 

Somnoli nee 

3 27% 

9 70% 

10 50% 

1 12 5% 

5 62 5% 

Emotional instability 

2 18% 

0 

7 35% 

Precordial pain 

1 9% 

4 30% 

1 5% 

0 

Backache 

Nocturia 

0 

1 9% 

1 7 5% 

1 7 5% 

2 10% 

1 5% 

0 

2 25% 

Polvdipsia and poly- 
phagia 

3 27% 

2 15% 

8 40% 

4 50% 

Loss of libido 

0 

1 7 5% 

3 15% 

1 12 5% 

Hirsutism 

2 18% 

2 15% 

4 20% 

0 0 

Acne 

2 18% 

0 

2 10% 

3 37 5% 

Insomnia 

2 18% 

1 7 5% 

3 15% 

1 12 5% 

Premenstrual 

tension 

5 45% 

0 

9 45% 

7 87 5% 

Mental sluggishness 

3 27% 

6 45% 

3 15% 

3 37 5%, 

Dyspnea 

2 18% 

1 7 5% 

4 20% 

1 12 5% 


estimated regularly, close watch being kept meanwhile for suggestive 
subjective symptoms Patients reported so fiequently, however, that 
they were ‘less nervous,” and the pulse rate was so often found to 


TABLE 7 — BASAL METABOLIC RATE VARIATIONS IN PATIENTS WITH 
OBESITY ASSOCIATED WITH OVARIAN DYSFUNCTION 


Basal Metabolic Rate 

No of Patients in 
Engelbach’s Series 

Our Senes* 

No of Patients 

-f-21 or over 

28 

7 

+11 to +20 

33 

9 

+10 to -10 

97 

25 

-11 to -20 

72 

5 

—21 or lower 

34 

3 

Total Patients 

264 

49 1 


* Females onlj , . 

f In three patients, adequate basal metabolism determinations were unoDtainaui • 

have been reduced after treatment was commenced, that eventually 
an improved appearance, fewer symptoms and a more normal p se 
rate became our criteria for increasing dosage 
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Pituitary Extract— A water soluble unfractionated extract of the 
anterior lobe of the pituitary” was used There is no doubt that a 
widespread skepticism exists concerning the efficacy of nontractioned 
extracts of the anterior lobe of the pituitary (Indeed, the acceptability 
of our clinical results may be questioned on the ground that tho ex- 
tract cannot be assayed in units of potentialities ) 

However, anterior lobe pituitary extract therapy dates back to 
Cushing In his work on the pituitary body, published in 1912, he 
described a woman who, at the age of 40 showed signs of progeria 
uninfluenced by desiccated thyroid Cushing then treated her with 
anterior lobe extract, as a result of which “she changed from her for 
mer drowsy, inert mental condition to one of lively buoyancy in which 
she began for the first time to show interest in her surroundings In 
one month her menses appeared after three years of amenorrhea. 
Discontinuance of medication brought a return of symptoms followed 
by renewed well being upon restoration to medication 
Before this (1909), Cushing stated 8 "We can even now with rea 
sonable certainty anticipate the results of anterior lobe administration 
for the adiposity associated with conditions of hypopftuitansm and it 
is probable that of the many cases of adiposity of diverse origin which 
have benefited in the past by thyroid admimstrabon have been so 
benefited in consequence of the indirect awakening of activity in the 
hypophysis" 

In the bibliography will be found other instances of successful 
therapy with anterior lobe extract The present status of pituitary 
hormone evaluation depends on the extraction of specific factors and 
their assayed effects on the animaL Yet not one of these carefully as- 
sayed pituitary hormones has produced consistent therapeutic effects in 
man. Some have elicited alterations m certain physical signs but in no 
instances was generally improved physiology reported. In obese chil 
dren especially where synchronous development is desirable the use 
of specific hormones— either an efficient gonadotrope or the gonadal 
hormones themselves — can at most alter an endocrine imbalance not 
correct it 

Whenever the patient to be treated was extremely obese or if she 
exhibited puffiness" or a bloated appearance, we added Off cc. of 
posterior lobe extract ( obstetrical pituitrtn) which was increased by 
01 cc. at each dose until tolerance (intestinal rumbling or cramps) 
was reached If the patient could not maintain at least Off cc., ob 
stetrical pituitrin was discontinued 
If hypertension and/or precordial pain accompanied the obesity all 
medication was given with great care, and increased cautiously 

Wat of the material rued throughout this work and later was preparation 
"Water Soluble Extract Anterior Pituitary Substance" from tho Armour Lahore 
lories. Armour 4 Co., Chicago Illinois. 
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RESULTS 

Response to therapy has been evaluated on the basis of 



proving isolated symptoms To present all cases m detail would w- 
vo ve too lengthy delineation Moreover, the patients varied greatly 
in physical signs and symptoms both as to number and degree so that 
results can only be generalized However, each patient stands alone 
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as an interesting clinical experience and details are given as fully as 
possible in Tables 2 to 5 inclusive 

As a rule, improvement was noted within one or two weeks By the 
end of the third week, no suspicion of a headache remained So con- 
sistently did headaches disappear that any degree of head discomfort 
was considered proof that other disease was probnble Acne responded, 
to general improvement of ovarian function. This applies to the pre- 
menstrual type as well as to the generalized type It must be men- 
tioned that a bullous or pustular lesion indicates local treatment be 
fore trophic changes can be expected Hirsutism, too, improved with 
betterment of ovarian function except in cases of long standing es- 
pecially in those patients who had been subjected to a great deal of 
physical or chemical treatment 

General symptoms vanished within a month Pointed questioning 
was avoided. The patients were simply asked to describe how they 
felt and it was noticed that they did not mention their former poignant 
complaints At a later date, these complaints were investigated and 
found to be “gone." 

Many patients lost a great deal of weight, chiefly in the first two 
months No patient gained weight in some no weight was lost Loss 
of weight did not necessarily accompany looseness of clothes or im 
proveraent in other phases of the complaint Many patients were on 
"poor relief,” which meant potatoes and bread instead of proteins and 
green vegetables Phenomenal loss of fat deposits without a propor- 
tional loss of weight was noted also by Beck 10 * 

Patients originally dishevelled and slovenly began to appear by the 
end of the third week with lipstick and hair-do Many of those w omen 
who showed no appreciable loss of weight, reported that they *felt 
lighter” Relatives and friends and in the case of the younger patients, 
school reports confirmed the patients improvement, by indicating 
disappearance of emotional instability increased efficiency of endeavor, 
and a better accommodation to environment 
Considerable disappointment was felt with regard to follow up co 
operation Many patients left the clinic against advice as soon as they 
felt better only to return within a few months showing complete re 
gression Treated anew they improved again But not every patient 
returned for a check up and such further treatment In those patients 
who did cooperate properly it was found that after normalization, 
short periods of treatment at determined intervals helped to maintain 
normalcy 

The length of treatment depended upon loss of weight and im 
Pr ^ meDt ^ menstruation. Adequate treatment was in 

f erred from changes during trial periods of rest from treatment 
Actually the alterations that took place m the menstrual phenomena 
in a relatively short time were almost dramatic, especially so when 
patients with opposite extremes of bleeding reported changes toward 
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Fig 11- (Case E 7858, Table 4) — Oligomenorrhea, hypomenorrhea, premen- 
strual tension, acne and hirsutism Fainted with menstruation every two months 
Aged 17, height 60 5 inches, weight 153 pounds A, Coarse features and fat de- 
posits at beginning of treatment B, After four months of treatment Weight 125 
pounds hote disappearance of fat deposits and general improvement In features 
Menses normalized in six weeks (In two years following treatment, no weight was 
gained Menstruation remained normal Facial acne and hirsutism unpnned suffi- 
ciently to e\ aluate response to therapy The severe bullous and pustular lesions 
recurred intermittently, they were never qmte controlled because of unavailability 
of local treatment and poor cooperation The hirsutism is definite!} improved, how- 
ever, m that recurrence of ha i r growth after removal by plucking is slower ) 
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normalcy One patient was found to be pregnant while under treat- 
ment She had previously menstruated once a year for eight years 
(A 10911, Table 3) With few exceptions, alterations in menstrual 
disturbances occurred before material loss of weight was noted 
It was noticed, also, that after treatment was discontinued-that is, 
after a patient stopped coming to the clinic— a severe illness, surgical 
procedure or pregnancy tended to precipitate regression 



A B 


Fig. 11& (V/ R., private patient, Table 4 ) — Hypomenorfhea. Treated for 
three months with 1cm of 23 pounds from initial weight of 185 pounds and gen 
eral improvement. Two recurrences of obesity within throe years A Appearance 
three yean after original treatment showing recurrence of obesity B, After seven 
weeks of treatment. Weight 172 pounds Severe headaches and backaches gone. 
At the end of three months of treatment patient had lost an additional 20 pounds 
In weight 

In three cases the first injection of anterior lobe extract was fol 
lowed within a few hours by a severe urticarial reaction, namely giant 
wheals with itching Treatment was discontinued and so none of these 
cases is included in this senes that we are reporting 
We have drawn no conclusions from patients whose treatment in 
eluded posterior lobe extract (obstetrical pituitrin) 


COMMENT 

The premise was accepted that these patients were essentially cases 
of thyropituitary deficiency The symptoms as listed, together with 
obesity and menstrual disturbances varied little in detail from those 
attributed to pituitary deficiency by Cushing , 6 « Cushing and Coetsch, T 
Jarlov 8 Engelbach , 4 Pardee , 0 Beck , 10 * Simmonds (quoted by Beck), 
Timme , 15 Calder, 1 * * Rowe and Lawrence , 14 Goldzieher 1 
and others Timme claimed that any “one" of them may point to 
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pituitary deficiency, but when several are found m the same patient, 
“the presumption is strong that such a deficiency exists ” 12 - a The asso- 
ciation of pituitary deficiency with diminished thyroid activity not only 
has been pointed out by Cushing , 5 Smith , 15 - 10 and Moore and his co- 
workers , 17 but its therapeutic synergy has been specifically demon- 
strated by Jacobsen and Cramer 18 Indeed, in many of the patients 
of our series and in a number treated since in clinic and private prac- 
tice, there were several instances m which a reported low basal meta- 
bolic rate had led to thyroid therapy with no improvement in com- 
plaints until pituitary extract was added to the medication Oft-en- 
countered high metabolic rates, especially when accompanied by r emo- 
tional instability, had even led to thyroidectomy In fact, Du Bois 19 
claims that a “slavish adherence to the basal metabolic rate as an index 
of diagnosis may lead the physician into trouble, first, because the test 
does not always give the true basal metabolism, and second, because 
even the true metabolism does not always indicate the correct diag- 


n osis 


The results as depicted are neither novel nor original Similar results 
have been obtained and reported by many 4 - c - D - 10 - 12 13, 18 Truly it 
merits repetition over and over again that a gland so small as the 
pituitary can exhibit so many manifestations of its function and so 
many complicating signs of its deficiency What is more remarkable, 
but at the same time to be expected, is that its more obvious and 
isolated functional exhibitions become more complex as we go up the 
animal scale, until by the time the human organism is reached, inter- 
relationships and interactions becloud the identity and limit the identi- 
fication of specific effectors in that small insular organ within the con 
fines of the sella turcica of the skull To clarify the variabilities met 
in "obese thyropituitary deficiency,’’ we must a gam scan the effects 
of hypophysectomy as shown by Smith , 15 and the effects of hiberna- 
tion illustrated by Moore and associates 17 No matter what the effects 
of hypophysectomy are, they proceed more rapidly in the animal than 
m man when due to underfunctioning m the latter Besides, m man, 
resulting phenomena must be followed sooner or later by resultant 
phenomena as the function of other tissues and organs fails, accord- 
ing. to sites of predilection and individual susceptibilities Signs and 
symptoms produced by offending organisms which brmg about disease 
can adhere to clear-cut patterns But signs and symptoms produced by 
organs whose activities exist as potential energies, kept in check an 
unreleased because of insufficient extrinsic influence, must vary ac- 
cording to age at the time of onset, duration and intensity of that 
deficiency The direct effect of the glands of internal secretion upon 
the autonomic nervous system is well established When there is an 
imbalance m the latter subjective disturbances can run berserk, to say 
the least, producing an excessive strain on the compensatory mechan- 
isms of the body 20 
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In the relativel) recent laboratory experiments on animals, bio- 
chemical reactions may explain the coexistence of symptoms that ap 
pear to be unrelated The work of Long,- 1 - Lee,*- Cuthbertson Webster 
and Young, 23 Soshirn and co workers, 21 and Paschkis 25 bring more 
specifically to light the metabolic processes which explain the utilize 
hon, assimilation and storage of food Proteins and carbohydrates are 
stored especially in the muscles which are then called upon as energy 
sources and again replenished* In hypophysectomized animals, the 
food stores are depleted, due to faulty replenishment It has been 
brought out further that a hypophysectomized animal cannot call upon 
fats and proteins as noncarbohydrate sources of blood sugar, and 
death takes place immediately if the animal is starved Jarlov® sug 
gested that the feelmg of hunger is regulated and controlled by a feel 
ing of satiation at the proper time Obesity must be exogenous, but 
polyphagia may be the physiological response to just such an absent 
ee g of satiation as could be expected from an unmaintained blood 
sugar level and depleted protein and carbohydrate stores Fats ore 
totally mert under these circumstances What better cause could be 
offered for the deposits of fat? And may not a "fat" individual bide a 
6 enou & in these physiological findings for 

teitong hJ.oglycSS’ ^ **“* ° f ^ Chahl ° f charac - 

manv^tw! r f t f Ilhon Tl* attendant renal vagaries, in spite of 

neighboring areas of the brain are attributed 
coneml f l°.u? 311461101 *°be of the pituitary through its general 
V^Lh,i n :f t 0U T* ™ thur than to 3 se P aralc specific hormone 

*.'« n 0r j 6tr T 1 Phenom °nn -Ovaries are not self 
SZltS Under the influence of the anterior lobe they 
7 f0UideS ” 11,(3 estr °e en Produced before 
to mature n for i^ endometrium only in a developmental sense- 

to thefrrSubrih, T I eodometrlum reacts differently 

with faulty?™,,? As Ende^lX*^ pr ^“ cU . 011 of 0V3ri an hormones 
its intrinsic degree of maturity no 7*' Y n4d 3 S™ 611 06,1 has reached 
No matter whit the Uter 0 f t> n v ° I' nrfC factor becomra operative " 
how the older endtmeWnrn hormone raay be regardless of 

sence is possible. Novak” has??? “7 ‘F® ° f bleedlD S or its ab 
of anovulatory bleedfav fn ° l 0a l y demonst rated the presence 
a hon but £ «* a PP--% normal menstru 

endometrial growth and that j . not nece ssariiy parallel 

leve, » Other? 0 .,!’ £* >»>" may txicur at any 

hypopituitarism mu^uMrtam^ni’v ’ n .? e Pr 6361106 of obesity and 
toms and except fa Y “ they co ^ dst witb other symp- 

enne responribihty^^^ *erapy The eldo 

3 1 De eoosidered pituitary hypofuncHon •» 
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Fluhmann 33 states “Menstrual abnormal phenomena are symptoms and 
not disease entities, but the overwhelming majority of clinicians do not 
approach the subject that way ” 

The role of the pituitary gland is admittedly complex Its effects 
are prominent, specific, varied and widespread Resulting phenomena 
must be differentiated from resultant phenomena The origin of the 
disturbance must be traced back to the pomt from which all interrela- 
tionships between interacting organs and glands have deviated from 
their synchronous precision 


CONCLUSION 

Obese thyropituitary deficiency is characterized by a uniform triad 
of signs and symptoms which include obesity, menstrual disturbances 
(hypogonadism) and symptoms of pituitary deficiency Its obesity may 
be slight, its genital involvement may be difficult to evaluate, its asso- 
ciated symptoms may be masked by degree, by temperament, by the 
compensatory mechanisms of the body, and by a total lack of uni- 
formity 

The uniformity and predictability of response to therapy with thyroid 
and anterior lobe extract m all three phases of the triad make the 
assumption reasonable that, in spite of the variabilities encountered, 
a distinct clinical entity exists 

The patients chosen for report were selected because they illustrate 
gonadotropic response (menstrual phenomena) Except for this dem- 
onstrabihty, similar results were obtained in males and females of all 
types and ages 

The degree of deficiency of the anterior lobe cannot be inferred 
from the seventy of the symptoms or from the promptness of the 
therapeutic response It may be inferred from the rapidity of regres- 
sion after treatment is discontinued 

Individual signs and symptoms are important only as they coexist 
and in themselves cannot be expected to aid in diagnosis or differen- 
tial diagnosis, nor can we, by their alteration, influence the general 
condition This apphes especially to patients whose endocrine un- 
balance progresses, leaving prominent stigmata of a former imbalance 

I have in this paper endeavored to demonstrate the favorable re- 
sponse to therapy, and not “cure,” in the patients presented The 
physiological balance of an individual is the sum total of all the inter- 
relationships and interactivities of the organism That balance can be 
neither too specifically analyzed nor can it be any more than rela- 
tively normal Some patients seem to have been normalized One can 
not predict the result of some future stress and strain Some patients 
need repeated courses of treatment Cushing 0 found that “in the exami- 
nation of 100 (pituitary) glands taken at random from autopsy ma- 
terial, histological alterations are common ” Unfortunately, neither y 
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x ray nor by an evaluation of symptomatology can we even approach 
an estimation of hfstologicnl damage 

SUMMARY 

Obese thyropituitary deficiency Is defined ns a distinct category 
of hypopituitarism Its signs and symptoms are established in apathog 
nomonlc triad— obesity, menstrual disturbances (gonadal inadequacy'), 
and signs and symptoms characteristic of an hypofunctioning pituitary 
gland. 

Symptoms, as they are associated with each other, are stressed above 
the isolated symptom, as criteria of diagnosis and for choice of therapy 
Pathogenesis diagnosis and the so-called symptoms of hypopituitar- 
ism are discussed, on the basis of patients herein described and the 
experience of emin ent authorities, m both the clinic and the laboratory 
Therapy with desiccated thyroid and a water soluble extract of the 
anterior lobe of the pituitary body has produced uniform and pre 
dlctable responses in a large senes of patients 
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AN EPIDEMIC CAUSED BA A SULFADIAZINE-RESISTANT 
STRAIN OF GROUP A TATE 17 STREPTOCOCCUS 

Lt Colon-el A. C Van Ravenswaay, Major John A- West-water 
and Colonel W P Holbrook 
Medical Coups Army or the United States 

The spread of communicable disease by the migration of individuals 
or of groups has long been recognized. In wartime, the concentration 
of populations at army camps and increased travel commonly result 
in the development and dissemination of epidemic strains of various 
pathogenic bacteria. 

Because the transfer of communicable diseases between Army Air 
Forces installations by troop movements was a frequent occurrence 
during the early years of the war a study of the problem was initiated 
by the Air Surgeon. The hemoly tic streptococcus was the chief cause 
of serious communicable disease and for this reason attention was 
directed to diseases caused by this organism 
Facilities were established for streptococcal grouping and typing 
and studies were earned out to ascertain the incidence of streptococcal 
disease. During the winter and spring of 1944-45 the appearance of a 
highly communicable sulfadiazine-resistant strain of Group A Type 17 
streptococcus presented the opportunity for epidemiological studies 
of an easily identified specific strain 
The Epidemic.— The epidemic began at Keesler Field, Mississippi 1 
and was earned by troop mo\ements to other AAF installations as- 
suming epidemic proportions at Lowry Field Colorado, and Amarillo 
Field, Texas The organism was a Group A Type 17 hemolytic strepto- 
coccus which exhibited m vitro resistance to sodium sulfadiazine at 
serum levels of 125 mg per 100 cc. A notable feature of the epidemic 
was that an excessis e incidence of disease occurred only in units com 
posed of personnel recently inducted into the Army 

Origin of the Epidemic.— On November 20 1944, a shipment of 
men arrived at Keesler Field from an induction center in California. 
Respiratory' infections were prevalent during the five day' train journey' 
and one man sick poor to entraining complained of fever, malaise, 
dry hacking cough and pains in the chest This man was hospitalized 
with pneumonia four days after arrival at Keesler Group A Type 17 
streptococcus was cultured from his throat swabs on two occasions 
During the next four weeks, sixteen men from the squadron to which 
these California inductees had been assigned de\ eloped Group A 
Type 1 ( streptococcus upper respiratory disease proved by' throat 
cultures 
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The first case of scarlet fever due to Type 17 streptococcus appeared 
twenty-four days after the introduction of the organism into the popu- 
lation During the following week three additional cases developed, 
each caused by Type 17 streptococcus These cases also occurred in the 
squadron to which men from California had been assigned Scarlet 
fever due to other types of hemolytic streptococci was not observed 
during this period 

On December 21, 1944, Type 17 streptococcus infection first ap 
peared in another squadron, following which there was widespread 
and fairly rapid dissemination throughout the post (Table 1) 

Sulfadiazine prophylaxis of the squadron originally involved (05 
gm daily at first and later 1 gm daily), failed to halt the course of 
the epidemic nor was it effective later when given to all personnel on 
the post 

In March, 1945 the influx of recruits was halted abruptly This was 
followed by a sharp drop in streptococcal disease rates, and they did 
not again assume epidemic proportions 

In vitro tests of sensitivity to sulfadiazine of this Type 17 strepto- 
coccus showed it to be resistant to serum concentrations of sodium 
sulfadiazine of 125 mg per 100 cc The organisms tested were not 
those isolated from the original case, but from cases which occurred 
two weeks later It seems unlikely that this characteristic of resistance 
developed during the initial two week period Had the original strain 
been sulfadiazme-sensitive, at least a transient fall m case rates for 
Type 17 from the sulfadiazine prophylaxis would be expected No 
such effect was evident 

Interpost Transfer of the Epidemic Stram.— This “Keesler strain 
was transferred to four of seventeen AAF installations receiving troop 
shipments from Keesler Field 2 At each field. Type 17 was not present 
as a cause of disease at the tune of arrival of the Keesler shipments 
Men from shipments to these four posts were hospitalized with Type 
17 infections within one week after arrival, and subsequently contact 
infections appeared At each field the stram remained resistant to su - 
fadiazme Amarillo and Lowry Fields were the sites of major 
epidemics . 

At Lowry, 4 the rates for streptococcal disease were low prior to m 
introduction of die “Keesler” stram Sulfaprophylaxis was being use 
and may have been a factor m this low incidence During the eig 
weeks following the introduction of the Type 17 streptococcus, e 
rates rose to several tunes their previous levels This organism was 
found in the throat cultures of 162 men admitted to the hospita , o 
which fifty-six (34 6 per cent) had scarlet fever A striking fea re 
of the epidemic was that 110 admissions (68 per cent) 
streptococcus infections occurred m men who had arrived direc y 
from Keesler Field (Fig 114) , , . .r 

The rates for streptococcal disease at Amanllo 3 were high a 
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time the strain from Keesler was introduced Coincidental with, but 
not occasioned by, the arrival of 1300 men from Keesler, the entire 
personnel at Amarillo were placed on sulfadizme prophylaxis ( 1 gm , 
six days weehlj ) A transient reduction in hospital admissions tor 
all streptococcal disease occurred, but was followed by a sudden nse 
This rapid increase in hospital admissions Mas impressive because oi 
its occurrence during sulfadiazine prophylaxis, and because of the 
severity of the illnesses, the incidence of complications and the lack 
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Fig, 114 —Showing tbo transmission of Type 17 hemolytic streptococcus in 
fectiom from Keesler Field to Amarillo and Lowry Fields ( Cross hatched areas 
represent percentage of total cases occurring in men transferred from Keesler 
Field ) 

of therapeutic response to sulfadiazine. In the first two weeks of Feb- 
ruary thirty two patients entered the hospital with a severe respira 
tory infection, thirteen of these being recent transfers from Keesler 
Field. In all cases the organism was Group A, Type 17 streptococcus. 
Within a two month period, 312 men were hospitalized with respiratory 
infections caused by this strain of streptococcus In contrast to the 
experience at Lowry 19 6 per cent of the cases developed in 
from Keesler and 80 4 per cent in the Amarillo contacts (Fig 114) 
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Epidemiology.— The spread of Type 17 streptococcal disease at 
each post is of interest An appreciation of the posts in terms of their 
composition and of the movement of troops through them is necessary 
to an understanding of the epidemiology There were three mam types 
of personnel, forming three epidemiological units 

1 The “permanent party” was composed of men who had been in 
the Army for some years They were divided into small widely scat- 
tered groups, between which there was little contact 

2 The “students or returnees” had had from six months to several 
years of military experience They were divided mto squadrons for 
schooling, messing and housing, but the separation was not ngid and 
there was some mterminghng 

3 The “basic trainees” for the most part were men newly inducted 
mto the service Almost all had less than three months service They 
were divided mto squadrons by barracks and classes Members of 
these units were together throughout the entire twenty-four hours, 
sometimes under crowded conditions 

From Table 1 it can be seen that the epidemic began m a basic 
training center squadron (Z-BTC), spread first within that unit, then 
affected other similar units From tins table it is evident that the basic 
trainees sustained a higher morbidity from Type 17 infections than 
troops with longer service At Amarillo basic trainees also had the 
highest incidence Rates for Type 17 infections at Keesler and Amarillo 
during February and March m basic trainees were about 85 and 860 
per 1000 per year respectively In contrast, in students they were 20 
and 105 During the period of the epidemic ninety-five of 2323 basic 
trainees (41 per cent) transferred from Keesler to Lowry and Amanllo 
became ill with Type 17 disease at some time after arrival, while 
only three of 413 students transferred ( 0 75 per cent ) were so effected 
That this was not due to unequal dissemination is indicated by the 
fact that streptococcus earner rates m the two groups were essentially 
similar upon leaving Keesler 

What Is the Reason for the High Incidence in Basic Trainees? 
—Whether the high incidence in basic trainees represents the effect or 
“seasoning” on susceptibility or reflects environmental and occupa- 
tional differences cannot be established definitely The exact nature of 
“seasoning” is not known General physical fitness may play a part 
For streptococci it may represent a type-specific or possibly a group- 
specific immunity It may represent an immunity against the agent 
or agents of common respiratory disease— diseases which predispose 
to secondary bacterial mvasion 

The evidence is m favor of "seasoning” as the determining factor 
Living conditions of trainees and students were similar at Fees er 
Known carriers were advanced from basic training to the tecbm 
schools, yet the trainees had more disease A striking feature was e 
sharp termination of the epidemic when the influx of raw recruits or 
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TABLE 1 — -APPEARANCE OF TYPE 17 STREPTOCOCCUS DISEASE AT KEESLER 
FIELD BY DATE AND SQUADRON 



signed^to'the* tecluuc^ school * e Kecsler tracers were as 

who had been statWdV intimate contacl t with student 

Type 17 streptococcal disease^Trbo f °£ “ onths 11)8 “adence of 
lsease in &e school group among Header’ 
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sind “non Keesler” men was practically the same 2 per cent and 1 0 
per cent On the other hand, the incidence among basic trainees at 
Amarillo was eight times greater than in the students Definite con- 
tact with “Keesler” men was not established, although the possibilities 
for cas ual and transient contacts were numerous In spite of quarantine 
regulations at Lowry, the Type 17 streptococcus was not confined to 
'‘Keesler’' men as a slight leakage to other personnel occurred 
Factors Influencing Spread of the Epidemic at Each. Post. The 
spread of this specific strain of streptococcus within each a dm in is 
trative unit was brought about presumably by a combination of direct 
and indirect means of transmission The close association of the men m 
the barracks, classes, and in administrative and communal activities 
made exchange of organisms by droplet infection probable 
There was ample evidence that environmental conditions were favor- 
able for indirect transmission Culture plates exposed in barracks 
yielded Group A Type 17 streptococcus Cultures taken from blankets, 
chairs, tables and floors also were positive for the same organism At 
Keesler and Amanllo, spread of the epidemic to other units by these 
fomites was possible 

At Lowry it was possible to institute quarantine measures almost at 
the beginning of the epidemic. Following the appearance of scarlet 
fever in men transferred from Keesler all subsequent shipments were 
quarantined upon arrival. These men were housed and messed sep- 
arately and particular care was taken to sterilize bedding and eating 
utensils. Throat cultures were taken on arrival and at three or four da> 
intervals thereafter All men with evidence of upper respiratory disease 
or positive throat culture for hemolytic streptococci were hospitalized 
Quarantine for each individual barrack was maintained until a penod 
of five days had elapsed without the development of a case of strep to 
coccal infection In some cases, quarantine lasted three weeks The 
failure of the Type 17 strain to spread through the Lowry population 
is a striking tribute to the effectiveness of these measures 
It is quite clear that sulfadiazine prophylaxis was ineffectual both 
m preventing the epidemic caused by this strain of streptococcus and 
in controlling the spread This demonstrates the importance of learning 
the degree of sulfadiazine sensitiveness of a given strain of strepto- 
coccus before relying on such chemoprophylaxis 
Factors Influencing Interpost Spread of the Epiderolc.-AIthough 
17 AAF installations received troop shipments from Keesler cases of 
vpe 17 streptococcal disease occurred only at four and was epi 
emic at only two These two fields Lowr) and Amanllo received 
e largest troop shipments Troops shipped in small groups generally 
are interspersed with the traveling public. Large groups by contrast 
individual car or train the dilution factor does not apply 
an ere is ample opportunity to build up on epidemic state within 
e group Excessive disease rates for Type 17 streptococcus were found 
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in four shipments of 715 men to Lowry For the first week after amval 
the incidence rate m these troops exceeded 3000 per 1000 per year, 
the coincident rate for the field as a whole being less than 300 

The susceptibility of the recipient post to streptococcal disease also 
must be considered This may be estimated by a review of the rales 
for streptococcal diseases during previous epidemic seasons On this 
criterion, it is found that Amarillo and Lowry had a high previous 
incidence of streptococcal disease, while the other installations had a 
medium or low incidence In addition, Lowry and Amanllo contained 
large numbers of technical students, who while more “seasoned” than 
basic trainees, had, in turn, less service than the more advanced per- 
sonnel at the group of small posts m which a minimum of Type 17 
disease was observed 

During the period of March and April all personnel scheduled to 
entrain at Keesler Field had swab cultures made from their tonsils and 
pharynx All Group A streptococcus earners were excluded from the 
shipment ( all strains were not typed, but sampling indicated that 80 
per cent were Type 17) The low earner rates m a rather large sample 
of transferees upon amval at Amanllo indicates the effectiveness of this 
procedure Detection of earners in this manner m large groups of 
troops is an ambitious undertaking When facilities are limited, a 
maximum return may be expected by limiting such cultures to men 
from units with significant rates of clinical disease, since such units 
have demonstrated a high group susceptibility to the strain of strepto- 
coccus Hamburger, 6 m connection with a study of the “dangerous 
streptococcus earner,” has shown that individuals most capable of 
infecting them environment with hemolytic streptococci are those with 
positive nasal cultures He showed also that positive nasal cultures are 
found with greatest frequency m individuals developing streptococcal 
disease and rarely m the “well” earner 

Clinical Features.— The clinical features of the “Keesler strain at 
the three AAF installations, when local vanations m diagnostic criteria 
were taken into consideration, showed a remarkable similanty between 
the disease picture at these posts located in climatically different areas 
The outstanding difference is the high incidence of streptococcal pneu- 
monia reported from Amanllo A possible explanation is the clinical 
impression that many of these cases occurred as a complication of or 
in association with primary atypical pneumonia 

An analysis of the response to therapy demonstrates the difficulty 
of recognizing on clinical grounds that an epidemic is due to a sulta- 
diazme-resistant organism In patents not senously ill, equally prompt 
response to therapy was seen in cases treated with sulfadiazine, pen- 
icillin or symptomatically The more senously ill patients did not 
respond to sulfadiazine, but showed prompt improvement following 
penicillin therapy 

Control Measures.— Perhaps one of the most difficult features is 
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early recognition of an epidemic or that on epidemic is imminent 
The AAF has adopted a system of tabulating upper respiratory disease 
hospital admissions according to the barrack and unit from wliicli they 
are derived. Such tabulation provides an overall picture of the inci 
dence and areas of respiratory disease on the post Knowledge of the 
previous Army experience of such units is also available and is essen 
bal to complete the epidemiologic picture By means of bactcriologic 
studies, the variations in specific types of streptococci are followed 
A high incidence from one barrack or unit, or a preponderance of one 
type of streptococcus can thus be detected early and the significance 
evaluated. 

Recently much stress has been laid upon the value of chemopro 
pbylaxis Sulfonamide prophylaxis has been shown to be effective in 
the prevention of the transmission of streptococcal disease by reducing 
both the disease and carrier rates 0 7 8 The epidemic reported here 
emphasizes that chemoprophylaxis is no panacea in prevention 
Chemoprophylaxis is of value only when the organism is drug sensitive 
Good sanitation, effective quarantine of contacts segregation of 
patients, and the detection of carriers remain of paramount importance 
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THE DIAGNOSIS AND TREATMENT OF REITER’S SYNDROME 


Captain Joseph L Hollander 
Medical Corps, Army of the United States 

In Reiter’s original description of a syndrome characterized by 
nonspecific urethritis, conjunctivitis and arthritis, he had found a 
spirochete in the blood of his patient, and therefore termed the disease 
“spirochaetosis arthntica ” 1 This conclusion has since been discredited, 
but the condition is still called “Reiter’s syndrome” Additional cases 
of Reiter’s syndrome have been reported by European authors, and 
Bauer and Engleman, m 1942, reported the first cases recognized in 
this country 2 Excellent reviews of the literature are available 4 6 
In the Rheumatic Disease Center at Ashburn General Hospital, 
fifty-three cases of a type similar to this syndrome have been seen 
The first twenty-five of these have been previously reported 3 The 
purpose of this report is to describe the variations of this peculiar 
symptom complex, suggest a new term, and present observations based 
on what is apparently the largest senes of cases so far studied 

CASE REPORTS 

Case I —In May, 1945, without sexual exposure or previous history of genito- 
urinary or joint infection, this 25 year old soldier developed a fairly abundant 
urethral discharge Repeated smears and cultures of the discharge were negative 
for gonococci He was given sulfadiazine empirically, but the discharge persiste 
for three weeks One week after the development of the discharge he develop 
an acute, purulent conjunctivitis m the left eye That same day he develope 
redness, tenderness and swelling m the dorsum of the left foot He ran a dai y 
temperature up to 101° F for about ten days, after which fever, conjunctm 
and urethritis disappeared At this time, however, the nght knee became re , 
swollen and tender, and effusion developed Cultures of the fluid from the knee 
were sterile, as were earher cultures of the conjunctiva The sedimentation ra e 
of the erythrocytes was 38 mm per hour The leukocyte count was 11 j20u, w 
72 per cent neutrophils Typhoid vaccine fever therapy was used, but had e 
effect The jomt inflammation slowly subsided, and after four months the on y 
residual of the disease was slight quadriceps atrophy in the nght thigh A-ray 
showed mild osteoporosis of the bone ends about tbe nght knee No reeurreii 
of urethritis or conjunctivitis was noted and the patients general condition 
excellent 

* 

Case H —This 29 year old soldier had had gonorrhea in 1939 which responded 
promptly to sulfanilamide In 1942, v'hile at a camp m Texas, the P aticn , , 

veloped a nonspecific urethral discharge without sexual exposure About one , 
of the men m his barracks developed a similar condition, and despite frequen ^ 
careful examination by smear and culture, none were found to have gonon 


From Ashburn General Hospital, McKinney, Texas 
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The urethritis disappeared spontaneously in about three weeks The patient was 
perfectly well until Septombcr 1944 when again without sexual exposure, he 
developed urethral discharge in which no gonococci could be found in smear or 
on culture Accompanying tills was a transient mild diarrhea Two weeks later he 
developed redness swelling and tenderness in the right foot, right ankle and left 
elbow No conjunctivitis was noted He received generous doses of sulfadiazine 
apd was given 500 000 units of penicillin without effect on the discharge or the 
joints. He had a mild fever for two weeks accompanied by a slight leukocytosis 
and an increase In the erythrocyte sedimentation rate to 28 mm per hour The 
discharge gradually diminished and disappeared within six weeks At that time 
he developed circinatc lesions of a superficial type on the glans penis Darkflold 
examination of these lesions showed no spirochetes and culture showed only a 
scant growth of nonhemolytic Stnph>lococcus albus The lesions disappeared in 
three weeks onl> to recur again for two additional weeks Urethral discharge was 
again noted three months after the onset of his disease and again showed no 
gonococci on smear culture The joint swelling gradually diminished and finally 
disappeared completely four and one-half months after tho onset of his disease 
A follow-up letter from this patient nearl> a year later discloses that he has had 
no recurrence of urethral discharge or arthritis 


Case IIL— This 30 year old soldier developed superficial ulcerations on the 
gums penis in June 1942 Repeated darkfield examinations showed no spiro- 
"Sj 1 , wce ^ 1 kter and without sexual exposure he developed a purulent 
uret iral discharge Smears and cultures for gonococci were negative cm six ocen 
* r i ys a ^ cr on5ct discharge he noted redness tenderness and 

swelling of the right knee left foot and the right ankle The discharge did not 
nspond to adequate dosage of sulfathiazole and the penile lesions did not heal 
itii the application of sulfathiazole powder He was treated with salicylates for 
I tho discharge and joint swelling disappeared The penile lesions 
fotlf' ft v e t0 tirne ^Idrout other symptoms No conjunctivitis was noted 


e f eept for ° cca5i °™>J pato in the left foot on walking 
disrhnrve f tT* At *** t,me 1,0 a Sain developed n mild purulent urethral 

* by bilateral conjunctivitis low grade fever and 

dW tbe toes of both feet, both knees and the left 

per hour p_t„m, noled “td the sedimentation rate -was 26 mm 

d£wl “to) w« given. but had no effect on the urethral 

tawS T ,0fat InvoIv ’ em ent. The conjunctivitis subsided ipon 

failed to demonstrate ny dteW ’ Repeatcd atten P b 

flat^tu?”^ 1 *° T? ^ "™ nd attack the patient developed large 

cn the lower leg, Thiel keraStic JL 
'veto 4 nr 6 mm P thirk P< tTI ^b 0 ' l*** 0 ? 5 which did not scale off until they 

more numerous °n the glans penis were again noted this time 

sloughed oot, heallne r 'vWh Inr i rf< i nS invo,ved the toenails and several of these 
dty Wotic At this stage of the disease the 
grade bias deve oped after about one week. A low 

therapy was attemnted nS5”" lt |ld >T i nlxnlt {ouT Typhoid vaccine fever 

Within seven til ? mUd improvement noted. The iritis suhsfded, and 

hhts cSedTo hell U ^ratodermia had disappeared. The swollen Tender 
the Gfth mm* of v.u^.'b'yomc In snlte of physical therapy but bv the end of 
right knee ™d the were n slight stiffness in the 

discharge the patient slated tW ° f °Jlon np Iotter I, ’‘ m0Dlh5 after 

nm had a^Thmal r.„™ l ad b»d no recurrence of discharge or arthri 
eurrence of penile lesions but no other difficulty 
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Case IV— This 23 year old soldier developed a nonspecific urethritis in May, 
1 943 This was followed in three days by bilateral conjunctivitis, and acute arthri- 
tis of both ankles and knees Treatment with sulfadiazine had no effect on his 
illness The urethritis cleared m three weeks, the conjunctivitis in two weeks, and 
the joints returned to normal in two and one-half months Again m June, 1944, 
the entire episode was repeated and this time four months elapsed before remis- 
sion occurred Following his second attack some soreness and stiffness m the 
ankles and knees persisted 

In May, 1945, following sexual exposure, the patient was found to have a 
purulent urethral discharge from which no gonococci could be isolated Withm a 
week he developed acute conjunctivitis in the left eye, and swelling and tender- 
ness m the nght knee and both ankles Cultures from the eye and from the syn- 
ovial fluid obtained from the nght knee showed no growth Sedimentation rate 
was 36 mm per hour and the leukocyte count was 11,000 per cubic millimeter 
He received no specific therapy The urethritis, conjunctivitis and arthritis all 
completely cleared up withm three months and the patient was discharged with- 
out residual joint deformity 

Case V —This 26 year old soldier developed purulent urethral discharge with- 
out history of sexual exposure in April, 1945 Smears and cultures were negative 
for gonococci A few days later swelling, tenderness and redness developed in 
the nght knee and left ankle, and pain developed in both hips A few days later 
he was admitted to a hospital overseas where a moderate fever was recorded and 
flat pustules were noted on the legs and feet The sedimentation rate was ele- 
vated and the leukocyte count was 12,700 per cubic millimeter The lesions grad- 
ually became keratotic and were accompanied by superficial localized ulcerations 
on the glans pens Although no specific organism could be isolated from the 
urethral discharge, skm lesions or joint fluid, he was given 1,000,000 units of 
penicillin without appreciable effect He was transferred to Ashbum General Hos- 
pital for further care On examination dry, thickly crusted lesions were present on 
the soles of the feet and the prehbial areas of both legs Penile ulcerations were 
also present, but the urethral discharge had disappeared X-rays of the knees and 
left ankle showed moderato bony atrophy Two weeks after admission here the 
urethral discharge recurred and swelling and tenderness were increased m the 
nght knee and left ankle This discharge was again bacteriologically negative and 
cleared up spontaneously in three weeks The keratodermia disappeared after t "0 
months The joint involvement disappeared three and one-half months after onset. 
No residuals were noted A follow-up letter two months after discharge from the 
hospital revealed no recurrence to date 

COMMENT 

These five cases illustrate some of the variations in the clinical pic- 
ture of this condition Though they appear similar, all of these could 
not correctly be termed Reiter’s syndrome as in two cases conjunctivitis 
was absent That this conjunctivitis is variable in its occurrence with 
the disease is demonstrated in Case III, m which it was absent in the 
first attack but present m severe degree m the second The so-called 
“classical triad” has been present m thirty-two of our fifty-three cases 
Balanitis circmata was found in twenty-six cases, as often in the cases 
without conjunctivitis as m those with eye lesions Six of our patients 
had keratodermia blennorrhagica without gonorrhea as a part of the 
disease 
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Observations on those flft> three cases, which appear so similar 
clinically have convinced us that this infectious process has apparently 
only two constant findings namely urethritis which is nongonorrhenl 
and arthritis The term infectious ur arthritis" is suggested to cover 
tills whole group 

To show the probable interrelation and sequence of the types of 
ur arthritis, Figure 115 has been devised From this chart gonorrheal 
arthritis would be gonorrheal ur arthritis Reiters syndrome would be 
nonspecific ur arthritis with conjunctivitis and so forth Chronic non- 
specific ur artlmhs could cover both chronic rheumatoid arthritis in 
which there is a genitourinary focus of infection, and the so-called 



Fig 115 — Genitourinary Infection with arthritis (infectious ur arthritis) 

postgonorrheal rheumatoid arthritis” which is often also accompanied 
by a chronic prostatitis in which gonococci no longer can be found. 
The chart shows that, regardless of etiology a similar sequence of 
events might occur If the causative organism of the nonspecific type 
Is found, it will readily fit into place under this terminology 


ETIOLOGY 

The ehology of this disease process is so far unknown That it is of 
ectious origin seems probable from the onset and course of each 
case Many infectious agents have been advanced as the causative 
organism including the Spirochaeta forms a staphylococcus an entero- 
coccus, a filtrable vims, and pleuropneumonia like (L) organisms 
None of these have been confirmed Even the portal of entry of the 
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infectious agent is not definitely established In most cases a urethnbs 
is the initial symptom, but in some instances the process starts with 
diarrhea, in others with conjunctivitis, and m a few the arthritis is the 
first symptom In all, however, the other symptoms appear in fairly 
quick succession 

DIAGNOSIS 


The establishment of the diagnosis of Reiter’s syndrome depends 
so much on the clinical pattern of the disease that a summary is given 
below 

1 Acute nonspecific urethritis develops often without history of 
sexual exposure This may be accompanied by mild, transient diarrhea 

2 Within ten days a mild but purulent conjunctivitis develops 
which disappears in five to ten days, regardless of treatment 

3 Within two weeks after onset of discharge, an acute polyarthntis 
is noted, without chill, but with temperature elevation to about 101° 
F daily for about ten days 

4 Weight loss and muscle atrophy are often marked and develop 
fairly rapidly 

5 The urethritis clears spontaneously after three to four weeks 
regardless of treatment, but may recur' sporadically 

6 About one month after onset, superficial ulcerations are noted 
on the glans penis (balanitis curcmata) m many cases, and at tins 
same time keratodermic lesions may be found on the feet and legs 


m some 

7 The sedimentation rate is most rapid about six weeks after 
onset, gradually returning to normal within three months 

8 The keratodermia usually clears m two months Balanitis may 
be recurrent independent of the existence of urethral discharge 

9 Roentgenograms of the involved joints usually show osteo- 
porosis of the approximating bone ends* during the second or thud 
month of the disease Periosteal proliferation near involved small 
jomts is noted m some cases 

10 Within four to slx months, under supportive treatment, the 
involved jomts appear normal, the muscles have regained then 
strength, all skm lesions have healed, the sedimentation rate and blood 
count are normal, and the changes previously seen on x-ray either 


have disappeared or are less marked 

The differential diagnosis from gonorrheal arthritis is most im- 
portant, as the condition is very similar clinically Careful and repeats 
bacteriological studies are needed The gonococcus complement fixa- 
tion test, when employed, has been reported negative in cases o 
Reiter’s syndrome unless there has been a previous gonorrheal urn ee 
turn The chill, winch so often accompanies the onset of gonorrhea 
arthritis, has been conspicuously absent in all our cases The 
of Reiter’s syndrome to respond to chemotherapy is a most striking 


l 
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DIFFERENTIAL DIAGNOSIS OF INFECTIOUS UR -ARTHRITIS 



Rdteri Syndrome 

Gonorrheal Arthnta , 

Rheums tic Few 

Rheumatoid Arthritis 

Aft and Bet 

Nearly thrsyi yoa-< 
m ttot — **es 19-33. 

Maies b ratio 3 to 1 
sets 1W0. i 



Family History 

Narfy ahnyi absent 

Nearly always absent | 

Very often present. i 

Often present 

Cfcaracteristle On- 
set 

Urethritis, uausHy 

without semi expo- 
sura, Cocjonctintia 
sad skin lesions with 
artimtia 

SeraaJ mposora. then 
urethritis, prostatitis | 
sad polyarthritis. 

Respiratory infection, 
then frrer with mi- 1 
fntory arthntk. 

Usually hardioQS, with 
prodrome* of arthral- 
ms, anemia, weight 

Gradually spreads. 

Oodtoarbary In- 
feetio« 

Urethrttk, prostatitis, 
perhaps cystitis. 

Spaifio urethritis sad 
prortatiUs. 

None or coincidental 

infection. 

Rardy chrocle prostati- 

tis. 

Gmaderietle type 
of Arthritis 


1 Very am to ooset pdy 
articular tends to bt- \ 
ootat monarticular 

1 Often rupp-nailet j 

Amt* onset, miers- 
tory polyarticular 
transient brolrw- 
miat- 

Upljg^] 

G*r»rten*tlo Er» 
hesiaoa 

CoofrnetiYitii (60%) 
Rartlr iritis, keratitis. 

| ConJanetlyitls (IS**) j 
iridocyclitis, ophthal- 1 
mis. 1 

Very wl 

Iritis, cool one trrlti*— 
rtry rarely 

OanoterWo 0rfn 
Lfslana 

B>la nl Lb cirebata In 
80%, ksratixiennia 
in 10 %, month W- 
0004 rarely 




Inrrolrt- 

mail 



EKG chances Tery of 
tec. endocarditis, etc. 

Lesions rsrsly found 
efinbaDy 

Febrile Course 

Lr*-p*de, rromieut 
far J-l weeks. 

TJwsBy ehID, Ugh fc- ' 
rsr with arthritis. | 

Usually fairly hifh and 
sustained. 

Occasional, knr -trade, 
remittent 

Bacteriological 

flndb(i 

No oersafams foand, 
arept a f*w contam- 
inant*. 

Goooeoed from urt- j 
this, often from 
Joints. | 

Hem, strrpt ofUn b 
pharynx. 

Indefinite. 

Camta-irtk. 

Comas 

Bern* b sady 
•eH-tjnlttd, lists 3-fl 
months. 

If 

l 

Joint bed erases t mild. 
Start Udofu often se- 
rsrs. 

Frocrearire and de- 
itroetrre, tDOtts* 
tions and partial rc- 
mMm 

Nw to TWr 
tpy (Cbaaotber 
m Tew) 

Not affected by rnlfco- 
“Jdes er pedoDm. 

Responds to sulfonam- 
ides or p«ddQb or ' 
few. 

BaBeylates control fo- 
rer helpful to Jobts. 

No response to rulfoD- 
sirrfiuw cr penleilHn. 

oomocss 

Residuals mflrl Qf >h- 
■«ti 

Kectn Tenet* b shoot 
13%. 

Destnaetion of Joints , 
common. Rarefy re- 

Heart lesions persist. 
Recurrent* frequent. 

Muhipb deform Idas. 
Chrooio and prncres- 
ihs. 


Pcrmanent J oi ”t damage has been almost com 

differential thntrnn ^r. If? 65 accom P an >’ 1 ng table summarizes 
Aeuma^dtS 5 Sonorrheal arthritis rheumatic fever and 


■iJUVAJLaUUYl' 


putesh^d be3?V^ ?“ COndit ! ou » S^d, several important 
1 Pe„will b emphasized in canng for these patients 

repeated ^! mWtalLi T but ** 

Infection Manv ha%e absolutely ruled out gonorrhea] 

institution of chemntK °on fused by inadequate study and eager 

WHon of chemotherapy If tee disease responds to chemotherapy 
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the diagnosis of Reiters syndrome (or nonspecific infectious ur-arth 
ntis) becomes doubtful 

2 Salicylates, in doses of 8 to 10 gm daily, are helpful in controlling 
joint pain 

3 Bed rest should not be prolonged, as muscular wasting often 
becomes quite severe Physical therapy and exercises for the involved 
joints must be begun early to prevent deformities which slow con- 
valescence Hot baths, baking and massage, and properly controlled 
exercises for the involved parts appear to hasten recovery greatly, and 
prevent residual disability 

4 Symptomatic therapy for the eye and skin lesions are perhaps 
helpful, as are bland urethral irrigations and hot sitz baths for the 
genitourinary infections, but vigorous therapy may be harmful, pro- 
longing the natural self- limi ted course of these infections 

5 When the diagnosis has been established, the patients should he 
reassured concernmg prognosis 

6 A course of fever therapy by mtra venous injection of typhoid 
vaccme may be attempted in the most severe or persistent cases This 
has seemed to hasten recovery in some of our cases 

7 Chrysotherapy has little place m the treatment of Reiters syn- 
drome, as the usual course of gold therapy is too prolonged and the 
drug too potentially toxic to justify its use in this self-limited condi- 
tion 


CONCLUSIONS 

1 From observations in fifty-three cases certain clinical features of 
infectious ur-arthntis, etiology unknown, have been described The 
term Reiter’s syndrome should be reserved for those cases presenting 
the classical features of the disease, namely nonspecific urethritis, con- 
junctivitis and arthritis Thirty-two of our fifty-three cases exhibited 
this triad Skin lesions, particularly penile ulcerations, are commonly 
found 

2 The condition must be carefully differentiated from gonorrheal 
arthritis, rheumatic fever and rheumatoid arthritis 

3 The disease is self-limited with few residuals, but recurrences 

have been noted m 15 per cent of the cases Prognosis for recurrences 
is as good as m the original attack , 

4 Because of the good prognosis, treatment should be directe 
to hastening the convalescence 
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Abdomen, war wounds, mechanical in- 
testinal obstruction following, March, 
337 

Acne vulgaris, penicillin in, March, 408, 
407, 408 

Addison’s disease, breast enlargement 
m, Jan , 130 

Adrenal arteriosclerosis, unilateral, May, 
675 

cortex, endocrine tumors, sex precoc- 
ity in, Jan , 202 

Aersols in prevention of rheumatic fever. 
May, 499 

Agranulocytosis following thiouracil 
therapy, March, 298 
Albnght s syndrome, Jan , 128, 206 
Alum abscess, prevention, Jan', 51 
Amebiasis cubs, March, 411 
Amenorrhea with obesity and symptoms 
of pituitary deficiency. May, 684, 688 
Amytal in convulsions, Jan , 167, 180 
Anemia, aplashc, Jan , 89 
hemolytic, Jan , 90 
chrome, Jan 95 
of newborn, Jan , 91 
hypoplastic, chrome, Jan , 90 
iron deficiency, Jan , 88 
Lederer s, Jan , 91 ' 

Mediterranean, Jan 93 
physiologic, of newborn, Jan , 87 
sickle cell, Jan, 95 
von Jaksch’s Jan , 89 
Anemias of childhood, Jan , 87 
Angina pectons. May, 664 
Anxiebes m children, Jan , 160, 161 
Aorta, abdominal, arteriosclerosis of, 
May, 671 

coarctabon, heart sounds in, Jan , 40 
thoracic, arteriosclerosis of, hyperten- 
sion associated with, May, 663 
Aplasbc anemia, Jan., 89 
Arteriosclerosis, adrenal, unilateral. May, 
675 

cerebral. May, 676 
dietebc and general care. May, 679 
gastroduodenal, May, 673 
hypertension due to, May, 659 
intestinal, May, 672, 673 
of abdominal aorta, May, 671 
of extremibes. May, 675 
of spinal cord. May, 679 
of thoracic aorta, May, 663 
pancreatic, May, 673 
splenic, May, 674 
renal, May, 674 

Arthodesis m arthritis. May, 644 


Arthritis, cholesterol content of unne m, 
May, 644 

chrome, manipulative therapy, May, 
641 

orthopedic measures, May, 635 
physical therapy. May 623 
prevenbon of joint deformity. May, 
636 

vitamins m. May, 616 
menopausal. May, 576 
estrogen therapy. May, 579 
supportive measures, May, 580 
thyroid therapy. May, 579 
pneumococcal, penicillin in, May, 584 
rheumatoid, gold salts in, problem of 
dosage. May, 545 
toxic hepatitis from, and its ef- 
fect on the arthritis, May, 553 
juvenile. Mam 568 
pericardial effusion in, May, 562 
roentgen treatment. May, 612 
Arthroplasty in arthritis. May, 643 
Atelectasis due to screw in bronchus, 
Jan, 105 

Auscultation of heart in children, Jan, 
36 . 

Aubsbc thinking in paraplegia, March, 
476 

Averbn m status epilepbeus, Jan , 168 

Bates, hot, in chronic arthritis. May, 
626 

Bile ducts, abesia, congenital, Jan , 77, 
81, 82, 85 

Birth spots, blue, Jan , 22 
Breast, enlargement, in pediatnc prac- 
tice, Jan , 121 

Bromides in convulsions, Jan , 169 
Bursitis, roentgen therapy, results, May, 

614 A 

Bronchial obstruction in infants and 

children, Jan , 105 , 

Bronchiectasis due to screw in bronenus, 
Jan , 105 

Caffeine in coronary thrombosis. May, 
666 

Capsulotomy in arthritis. May, 643 
Car sickness in children, Jan , 160 
Carcinoma of colon and rectum, Marcn, 
307 

clinical aspects, March, 312 
complications, March, 318 
treatment, March, 322 
of stomach, gastroscopy in, value, 
March, 305 
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Cellulitis secondary to dermatopbytosis 
penicillin in March 406 407 409 
Cerebral arteriosclerosis May 076 
Chicago area, growth of pediatrics in 
/an, 3 

program for underprivileged and 
handicapped children Jan., 215 
Child health in postwar period, Jan , 214 
Children, disease* symposium on /an. 

Chlorosis, Jan 89 

Cholesterol content of urine in arthritis 
May 044 

Chorea in rheumatic fever Jan 27 32 
Sydenham* Jan 104 
Choriomeningitis, lymphocytic, im 
rnune serum in Jan. 09 
Chorionepithelioma of ovary sex precoc- 
ity in, /an., 200 

Climate and rheumatic fever May. 500 
Coarctation of aorta, heart sounds in, 
Jan 40 

Colitis ulcerative diagnosis and man 
agement, March 329 
Colon carcinoma, March 307 
obstruction, following war wounds of 
abdomen, March 340 342 
Co ? la to acute infections of childhood, 
Van- 174 

Convalescent serum in whooping cough 
prophylaxis Jan 53 
treatment, /an, 55 
in virus disease* prophylaxis and 
~ .treatment, /an, 61 

<-°nvuI*ion* in acute infections of child 
hood, /tm, 173 

in infancy and childhood, /an, 103 
r /<*»., M179 180 

J^ronary thrombosis May 664 
Wtordddto^ eDlargemmt 

D 7/^ H Sa tmd ' ncy 111 

Deramiti, ocfoUadva neonatorum Ja n, 
bUe," Jm 20 

“omalOKa of newborn Jan 17 
^Pyogenic, penicillin In, March 40S 

to '1* ^dary eeflull 

tu penidQln in March 406 407 409 

i lav 628 

353 patient, March 

in ertericaderoaU, May 679 
to gout. May 601 

to 4 rheu maH cfe,-erprophyW May 
‘£ TO Ccn e«H v e >««rt failure 

t>ll»rSSSr c 7 UlTy tllr °mbosis May 607 
tontin in convulsions /an, 169 


Diphtheria polyneuritis following 

March, 445 

Ductus arteriosus patent, heart sounds 
in /an, 38 

Duodenum sclerosis of arteries. May 
073 

Dupuytrcn s eontracturo, vitamin E 
(tocopherol) therapy Jan 221 
Dysmenorrhea with obesity and symp- 
toms of pituitary deficiency Mau 
084 080 

Ecthyma penicillin in A/arch 400 407 
Eczema tola dermatitis, Infectious, pen 
idllln in, 400 407 408 
Edema local areas. In newborn Jon, 22 
Electrotherapy In chronic arthritis, May 
660 

Embryoma, teratoid, of ovary sex pre 
codty In /an, 199 

Emetine in ulcerative colitis, March 334 
Emotional factors in illness March 451 
Emphysema, pulmonary obstructive 
/an- 109 

Encephalitis spring summer immune 
serum in /on, 09 

Encephalomyelitis equine, immune 
serum in prophylaxis and treatment, 
Jan 68 

Endocrine therapy, breast enlargement 
due to Jan 130 

tumors, sex precocity In, Jan. 199 
Epilepsia minorls continuans Jan 160 
Epilepsy convulsions of Jan 163, 108 
Epinephrine in coronary thrombosis 
May 060 

Erythema toxic, of newborn Jan 20 
Erythroblastosis fetalis /an, 76 79 81 
83, 91 

transfusion therapy Jan 83 
Estrogen therapy in menopausal arthri 
tis May 579 

Estrogens, use, breast enlargement fol 
lowing /an, 131 

Euphylline in coronary thrombosis 
May 669 

Exercise in chronic arthritis May 629 
Exophthalmic goiter preoperative prep- 
aration thlouradl in March, 283 

Fat necrosis subcutaneous traumatic 

Jan, 20 

Fears in children, /an, 155 
Fever convulsions in, /an, 164 
Fibrositis roentgen therapy results 
May 814 

Vit 22I ^ (toc °e herol > Jan 

Flat feet in children, Jan 147 
Flea bite" dermatitis Jan 20 
Flosdorf agglutinogen test in whooping 
cough, Jan 53 P h 
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Foot, trench, postwar aspects, March, 
421 

Foramen ovale, open, heart sounds in, 
Jan, 39 

Foreign body in bronchus, Jan, 105 
Frustration, feeling of, m paraplegia, 
March, 476 

Furunculosis, penicillin m, March, 408, 
407 

Gastritis, gastroscopy in, value, March, 
304 

Gastroscopy, clinical value, March, 303 
contraindications, March, 306 
German measles, thrombocytopenic pur- 
pura following, March, 401 
Gold salts m rheumatoid arthritis, prob- 
lem of dosage, May, 545 
toxic hepatitis from, and its effect 
on rheumatoid arthritis, May, 553 
Gonadotropins, use, breast enlargement 
following, Jan , 130 

Gonorrhea, control measures, unfortu- 
nate pubhc health aspects, Jan , 233 
Gout, recognition and management. 
May, 597 

Granulosa cell tumors of ovary, sex pre- 
cocity in, Jan , 200 

Gynecomastia with small testes, asper- 
matogenesis and excessive urinary 
gonadotropins, Jan , 125 

Handicapped children, physician’s op- 
portunity for service to. Jan , 211 
Heart disease, congenital, murmurs of, 
Jan, 38 

rheumatic, Jan , 25, 32, May, 510 
hazards, May, 516 
murmurs m, Jan , 41 
pathogenesis. May, 514 
pregnancy m. May, 521 
treatment. May, 518 
failure. May, 667 
congestive, May, 669 
in acute rheumatic fever, treat- 
ment, Man, 513 
left ventricular. May, 668 
nght-sided, May, 670 
murmurs in children, clinical signifi- 
cance, Jan , 35 
rupture. May, 667 

Heat, application, in chrome arthritis, 
May, 625 

Hemic murmurs, Jan , 37 
Hemolytic anemias m children, Jan , 90 
disease of newborn, Jan, 76, 79, 81, 
83, 91 

Hemorrhage, subarachnoid, May, 678 
Hepatitis, toxic, during gold salts ther- 
apy, effect on rheumatoid arthritis, 
May, 553 

Herniation of nucleus pulposus, March, 
432 


Herpes, immune serum in, Jan , 69 
Hormones, sex, production, development 
of, Jan , 185 

Hospitalization, prolonged, problem of 
nutrition m, March, 349 
Hydromassage m chrome arthntis, Mati. 
630 

Hypermenorrhea with obesity and symp- 
toms of pituitary deficiency, May, 685, 
694 

Hypertension due to artenosderosis, 
and its comphcabons. May, 659 
Hyperthyroidism, preoperahve prepare 
bon, thiouradl m, March, 283 
Hypomenorrhea with obesity and symp- 
toms of pituitary deficiency, May, 684, 
690 

Hypothalamus, lesions, sexual precocity 
m, Jan , 197, 198 


Icterus neonatorum, Jan., 75, 78, 81, 83 
praecox, /an, 76, 79, 81 83 
nuclear Jan , 77, 80, 82, 84 
Illinois program for underpnvileged and 
handicapped children, Jan , 215 
Immune serum m whoopmg cough pro- 
phylaxis, Jan, 53 
treatment, Jan , 55 
m virus disease prophylaxis and 
treatment, Jan , 61 

Immunizadon clinic, whooping cough, 
Jan , 47 

Impebgo contagiosa, penicillin in, 
March, 406, 407 
of newborn, Jan , 17 
Infant, premature, physiologic anemia 
of, Jan, 88 

Infecbons, acute, of childhood, neuro- 
psychiatnc symptoms, Jan , 173 
chrome, of childhood, anemia due to, 


/an, 89 

Influenza, epidemic, immune serum in, 
Jan, 68 

Interventricular septum defect, heart 
sounds m, /an, 38 , . 

Intestinal ohstruebon, mechanical, iol 
lowing war wounds of abdomen, 
March, 337 

Intestines, mfarcbon of, May, 673 
smalL artenosclerobc changes. May, 


673 


Intervertebral dish, rupture of, March, 


Iodine in hyperthyroidism, thiouraci 
and, March, 285 
Iron deficiency anemia, Jan , 88 


Jacksonian convulsions, Jan , 166 
Jaundice in newborn, Jan ,75 

intercurrent, during gold salts therapy 
of rheumatoid arthritis, effect o 
the arthritis. May, 553 


Kidney, arteriosclerosis. May, 674 
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Lederers anemia, Jan., 91 
Lethargy in acute infection! of child 
hood, Jan., 174 

Liver extract with thiouradl to prevent 
agranulocytosis, March 285 
Lymphoid tissue, oronasal abnormal, 
incidence in rheumatic fever Mar/ 
540 

Malnutrition in paraplegia March 
856 

in prolonged hospitalized patients 
March, 349 

Malum coxae senilis, roentgen treat 
roent, May 613 

Manage in chronic arthritis May 628 
Mastitis gargantuan in girl, Jan 131 
Measles, immune serum In, prophylaxis, 
Jan 62 

in treatment, Jan , 64 
Measles German, thrombocytopenic 
purpura following March 401 
Mediterranean anemia, Jan*, 93 
Meningeal irritation in acute infections 
of childhood, Jan _ 173 
Meningitis, tuberculous with unusual 
features in young adults March 271 
Menopausal arthritis, May, 576 
Mercupurin in congestive heart failure. 
May 069 

Mesenteric thrombosis May 67 2 
Miliary tuberculosis, acute disseminated, 
March 283 

Muk formulas for prolonged hospital- 
ized patient, March, 360 361 
Mongolian spots Jan, 22 

COTonftry thrombosis May 

Mtnnps, Immune serum in prophylaxis 
Jan*, 67 

in treatment, Jan, 67 

^ tro ? h y> acu **. with pro- 
phyria, March 397 

Intervertcbral 

Myochrytfao in rheumatoid arthritis 
May 546 549 

^^ropsychiatric disorder 
Warch 470 


‘ y hSv/a^, a T 7 3 ° f Cha 

NeWMvpkll, JenldUln in. May 655 

Nctui fiturtmroi, Jm n 23 

122 braUt “Wment in ]a 
h^oljgic dijtaM of Jon. 76 79 i 


Newborn faun dice in Jan*, 75 
sldn conditions In, Jan , 17 
Niadn In chronic arthritis, May 617 
Niacinamide in chronic arthritis May 
617 

Nodules subcutaneous in rheumatic 
fever Jan*, 27 

Nuclear Icterus Jan , 77 80 82 . 84 
Nucleus pulposus herniation of March, 
432 

Nutrition in paraplegia, March 350 
problems in treatment of prolonged 
hospitalized cases March 349 
round table discussion. March 356 
Nutritional anemias of childhood Jan, 
88 


Obese thyropitultary deficiency in fe- 
male May, 683 

Oiling as dust-suppressive measure 
May 499 

Oligomenorrhea with obesity and symp- 
toms of pituitary deficiency May 684 
690 

Oronasal lymphoid tissue, abnormal. In 
ci donee in rheumatic fever May 540 

Orthopedic measures in arthritis May 

Osteoarthritis cholesterol content of 
urine in May 647 
roentgen treatment. May 613 

Osteodystrophia fibrosa disseminata, 
Jon, 128 200 

Osteomyelitis hematogenous, acute in 
infancy Jan*, 135 

Osteotomy in arthritis May 643 

Ovary endocrine tumors sexual pre- 
cocity in Jan, 199 


Pain In rheumatic fever Jan 27 
Pancreas, sclerosis of arteries May 073 
Paraffin bath in chronic arthritis. May 
827 

Paralysis in acute infections of child 
hood, Jan 174 
post diphtheritic, March 4 45 
spastic, congenital, Jan 164 
Parapertussis, Jan 46 
Paraplegia, nutritional problems in 
March 356 

psychological aspects March 473 
Parotitis, recurrent, Jan , 97 
PMella, excision, in arthritis May 644 
Patent ductus arteriosus heart sounds 
in Jan, 38 

Pediatrics, growth in Chicago area 
Jan, 1 

symposium on Jan, 1 
Penicillin in acute hematogenous osteo- 
myelitis in infancy Jan 139 140 

In neurosyphilis Map 655 
In pneumococdc arthritis May 584 
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Penicillin m pyodermas and secondary 
pyodermic infections, March, 405 
in rheumatic fever, May, 503 
in syphilis. May, 649 
in whooping cough, Jan , 56 
Peptic ulcer, gastroscopy in, value, 
March, 304 

Pericarditis in acute rheumatic fever, 
treatment. May, 513 

Pericardial effusion in rheumatoid arth- 
ritis, May, 562 

Personality considerations in paraplegic 
patient, March, 475 
Pertussis See Whooping cough 
Phenobarbital in convulsions, Jan , 167, 
169, 180 

Physical therapy m chrome arthritis, 
May 623 

Physiologic anemia of newborn, Jan , 87 
Pine al tumors, sexual precocity in, Jan , 
197 

Pituitary-thyroid deficiency with obesity 
in female, May, 683 

Pleural effusion, tuberculous, March, 
243 

Pneumococcal arthritis, penicillin m, 
May 584 

Pneumonia, atypical, immune serum in, 
Jan , 69 

Poliomyelitis, immune serum in prophy- 
laxis, Jan ,64 
m treatment, Jan , 64 
Polyarthritis in rheumatic fever, Jan , 27 
Polymenorrhea with obesity and symp- 
toms of pituitary deficiency. May, 685, 
694 

Polyps of stomach, gastroscopy m, 
value, March, 305 

Porphyria, acute muscular atrophy with, 
March, 397 

idiopathic, acute, March, 385 
Postdiphthentic paralysis, March, 445 
Postwar medicine, problems, symposium 
on, March, 243 

Pregnancy m rheumatic heart disease, 
May, 521 

precocious, Jan , 195 
Premature infant, physiologic anemia of, 
Jan , 88 

Proctosigmoidoscopy m carcinoma of 
colon and rectum, March, 316 
in ulcerative colitis, Oct , 332 
Protein hydrolysates in malnutrition, 
March, 359 

requirements of prolonged hospital- 
ized patient, March, 351 
Pseudogynecomastia, Jan ^ 124 
Psychiatric diagnosis, significance, 
March, 451 

patient, treatment, in Army hospital, 
March, 459 

closed and disturbed wards, 
March, 469 


Psychiatric patient, treatment, m Ann) 
hospital, discharge and 
follow-up, March , 470 
open or convalescent ward, 
March, 464 

shock therap) , narcosis, 
March, 469 

Psychologic aspects of paraplegic pa 
bent, March, 473 

Psychosis m acute mfeebons of child 
hood, Jan, 174 

Psychotherapy, group, in Army hospital, 
March, 466 
m gout, May, 601 
m ulcerabve colitis, March, 334 
Pubhc health aspects, unfortunate, of 
gonorrhea conbol, Jan , 233 
Pulmonary artery, dilatabon, heart 
sounds m, Jan , 41 
stenosis, heart sounds in, Jan, 40 
Purpura, thrombocytopenic, following 
rubella, March, 401 
Pustules, congenital, Jan , 19 
Pyodermas, penicillin in, March, 405 
Pyodermic mfeebons, secondary, penic- 
illin ID, March, 405 


Qotnidine m coronary thrombosis, May, 
668 

in heart failure. May, 669 


Rabies, immune serum in, Jan , 69 
Reconchboning of neuropsychiatnc pa 
bent, March, 464 
Rectum, carcinoma, March, 307 
Reiter’s syndrome, diagnosis and beat 
ment. May, 716 

Rest m chronic arthritis, May, 628 
Rh factor and erythroblastosis fetalis, 
Jan ,92 , 

Rheumabc diseases, physical tlierap), 


May, 623 

roentgen therapy, May, 603 
symposium on, May, 487 
vitamin therapy. May, 616 
Fever, abnormal oronasal l>rnp ' 
tissue m, incidence, May, ow 
chronological history of paben 
with, May, 525 
diagnosbc entena, f an ->r~ 
convalescent care, Jan , 3- 
penicillin m, May, 503 
prophylaxis, May, 523 
climate, May, 500 

conbol of air-bome transmission 
of hemolybe streptococci. 

May, 49S 
diet. May, 498 
salicylates, May, 49 7 
sulfonamides. May, 490 
mass. May, 494 
\ accine, May, 496 
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Sycosis vulgaris, penicillin in. March, 
400 407, 408 

Sydenham's corea, Jan , 164 
Synovectomy in arthnbs, May, 642 
Syphilis, congenital, Jan , 77, 80, 82, 85 
penicillin in. May, 649 

Telangiectatic nevus, Jan., 23 
Testis, endocrine tumors, sex precocity 
in, Jan., 201 

tumors, breast enlargement in, Jan , 
130 

Testosterone, use, breast enlargement 
following, Jan , 131 
Tetralogy of Fallot, Jan- 39 
Thiamine, m chrome arthritis, May, 616 
Thiouracil in thyrotoxicosis, preopera- 
tive preparation, March, 283 
iodine with, March, 285 
liver extract with, to prevent agranu- 
locytosis, March, 285 
toxic reactions, March, 297 
Thrombocytopenic purpura following 
rubella, March, 401 

Thrombosis, cerebral, due to hemor- 
rhage, May, 678 
coronary. May, 664 
mesenteric. May, 672 
Thyroid affections, breast enlargement 
in, Jan , 130 

therapy in menopausal arthritis. May, 
579 

Thyropituitary deficiency with obesity 
in female, May, 683 
Thyrotoxicosis, preoperative prepara- 
tion. thiouracil in, March, 283 
Tocopherol therapy of Dupuytren’s con- 
tracture, Jan , 221 
Tracheal obstruction, Jan , 116 
Tracheobronchial obstruction in infants 
and children, Jan , 105 
Transfusions, blood, m erythroblastosis 
fetalis, Jan , 83 

m sepsis of newborn, Jan , 84 
Trench foot, pathology, March, 423 
postwar aspects, March, 421 
precipitating factors and mechan- 
ism, March, 422 

signs and symptoms, March, 423 
treatment of posthyperemic stage, 
March, 426 

Tndione m convulsions, Jan., 171 
Tuberculous meningitis with unusual 
features m young adults, March, 
271 

pleural effusion, March, 243 
Tuberculosis, miliary, acute dissemi- 
nated, March, 263 


Tumors, endocrine, sex precocity in 
Jan , 130, 199, 201, 202 
Typhus, immune serum in, Jan , 70 


Ulcerative colitis, diagnosis and man 
agement, March, 329 
Ultraviolet therapy in chrome arthritis, 
May, 630 

Undemutntion in prolonged hospital 
ized patient, March, 350 
Undeipnvileged children, physician’s 
opportunity for service to, Jan , 211 
Underwater exercises in chrome arthn 
tis, May, 630 

Ur-arthnbs, infectious, differential diag 
nosis. May, 721 


Vaccines in rheumatic fever prophyl 
axis, May, 496 

in whoopmg cough prophylaxis, Jnn, 
49, 50 

Venous hum, Jan , 37 
Virus diseases, prophylaxis and treat 
ment, immune serum in, Jan , 61 
Visual disturbances, functional, in chil 
dren, Jan , 160 

Vitamin C in chronic arthritis, May, 617 
Vitamin D m chronic arthnbs. May, 618 
Vitamin E in chrome arthnbs, May, 620 
in Dupuytren's contractures, Jan., 
221 

Vitamin K in chronic arthnbs, May, 620 
m erythroblastosis fetalis, Jan , 84 
Vitamin therapy in chrome arthnbs, 
May, 616 

Von Jaksch’s anemia, Jan , 89 


Whooping cough, /an, 45 
prevenhon, /on, 47 
immune serum, /on, 53 
lnununizabon chrnc, /on, 4 < 
vaccines Jan , 49, 50 
in early infancy, /on, 49 
prevenbon of alum abscess, 

Jan , 53 

sbmulabng dose, Jan , 52 
with diphthena or diphtheria 
and tetanus toxoids, Jan , 50. 


51 

treatment, Jan, 54 
drugs, Jan, 54 
immune serum, Jan , 55 
of complicabons, /on, 55 
Winckel’s disease, Jan , 77, 80, 82, oi> 
Wounds, war, of abdomen, mechaiu 
intestinal obstruction following, 
March, 337 
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SPLENOMEGALY 


THE DIFFERENTIAL DIAGNOSIS OF SPLENOMEGALY 
OF ADULTS 

Malcolm M Hah graves 

Splenomegaly is often an unexpected physical finding and it 
immediately presents numerous diagnostic possibilities Since the 
condition may be of sufficiently uncommon occurrence in general 
practice to allow memory of the diagnostic possibilities to become 
hazy and yet common enough to be n constant threat, it is felt 
that a review of the differential diagnosis of the more common 
tvpes of splenomegaly of the adult will be acceptable A presenta 
tion of some representative cases may be helpful in illustrating 
diagnostic points 

No attempt is made in this presentation to cover systematically 
all types of splenomegaly nor to give a textbook description of the 
specific diseases involved. Bather the attempt has been to select a 
group of interesting and illustrative cases for this clinic. Many con 
ditions have not been illustrated for example space is not given to 
chrome malaria, syphilis, tuberculosis kala azar and other condi 
tlons in which the splenomegaly probably would become apparent 
n the systematic diagnostic work up of the patient Here, history 
of residence and exposure routine specific tests or more apparent 
features of the disease will help to account for the asso- 
rted splenomegaly Some of the cases presented may not be of 
'^7 «>mmon occurrence but I trust that their interest will justify 
their inclusion in the group 

It should be appreciated that most diseases of the spleen are de- 
pCTdent on disturbances of the structure circulation, or other 
P ys ologic functions of that organ For this reason a general 
731 
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knowledge of the anatomy and physiology of the spleen, 11 so far 
as it is known, is helpful From tins knowledge it is possible to 
postulate pathologic changes to explain laboratory and physical 
findings and to narrow down the diagnostic possibilities 

ANATOMY AND PHYSIOLOGY OF THE SPLEEN 

The spleen is situated in the left hypochondriac region, between 
the fundus of the stomach and the diaphragm The border which 
extends a variable distance mto the peritoneal cavity is not ordi- 
narily palpable In questionable cases the spleen can be felt, when 
the patient inspires deeply, with a supporting hand or arm under 
the left flank to force the viscera as far forward as possible Occa- 
sionally, it is more satisfactory to turn the patient on his right side, 
urging complete relaxation, and allowing the weight of the spleen 
to drag it down to the costal margin, another alternative is to 
cause the spleen to be forced down by coughing Occasionally, 
again, the spleen can be felt with the patient standing It should 
be emphasized that, due to the mobility of some spleens, they can 
be palpated at the time of one examination but not at another, un- 
less some of the above manipulations are employed to bring the 
organ mto the field of examination 

An understanding of the vascular supply (fig 116) of the spleen 
will explain some of its pathologic changes The splenic artery anses 
from the cehac axis, courses laterally along the upper border of 
the pancreas, supplymg that organ, and then gives off the left gastro- 
epiploic and short gastric arteries Shortly before the splenic artery 
reaches the hilus of the spleen it divides mto a number of branches 
which enter the organ as end-arteries This point is important since 
end-artenes permit infarction, a common complication of most 
types of splenomegaly, often giving rise to obscure, and occasion- 
ally to severe, abdominal crises These hilar arteries traverse the 
fibrous trabeculae of the spleen for a short distance, dividing into 
smaller vessels as they ramify through the organ When the ves- 
sels have repeatedly branched until they are about 0 2 mm m 
diameter, they leave the fibrous trabeculae and enter the substance 
of the spleen, becommg surrounded by a mantle of lymphatic tissue, 
the malpighian corpuscle Such an artery is now known as the cen- 
tral artery” During its course through this lymphatic follicle, e 
central artery gives off thick-walled capillaries and eventually these 
capillaries open into tfie pulp spaces The artery itself continues 
through, and out of, the corpuscle to the endothelial capillaries o 
the ellipsoids There is controversy yet as to whether this is an 
open or closed circulation but the consensus seems to be that, un e 
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with changing splenic function, blood cells can either enter or leave 
the pulp spaces by the capillaries which connect the artenoles 
and venules 

The tough, fibrous capsule of the spleen is covered by the visceral 
peritoneum The trabeculae of the spleen are then built m from 
this capsule as ramifications of fibrous, partial partitions which 
eventually divide the organ into a maze of intercommunicating 
spaces These spaces contain the pulp substance Some smooth 
muscle cells are found m these trabeculae and m the capsule, their 


activity causing contraction of the organ, while the large amounts 
of elastic tissue present make possible great variation in its size 
The pulp spaces are lined by the reticulum cells, which are primi- 
tive cells derived from the mesoderm Structurally they have a fine 
chromatin network, with a sharp nuclear membrane and a variable 
amount of cytoplasm These cells nest together, making up a 
syncytium and they have great phagocytic potentiality This func- 
tion undoubtedly is of great importance in many of the more com- 
mon destructive diseases such as the hemolytic anemias, thrombo- 
cytopenic purpura and splenic neutropenia These primitive cells 
of the reticulum can become free histiocytes They probably retain 
primitive potentialities of the mesoderm and, with adequate stnnu 


lus, give nse to the various types of blood cells 

As was stated before, the spleen can vary greatly m size and 
normally a quiet, periodic, rhythmic contraction of this organ pumps 
the blood into the splenic vein During periods of relaxation the 
splenic smuses are large and filled with blood elements Normally 
there is considerable stagnation of flow, with pools of accumulate 
blood cells m the pulp smuses This arrangement puts the bloo 
cells in immediate contact with the reticulum cells, an ideal situa 
toon for phagocytic destruction under physiologic or pathologic 
conditions This arrangement also allows accumulation of large 
numbers of noncrrculatmg cells and these accumulations constitu e 
reservoirs of cells that can be thrown mto the general circu ation 
by r powerful contraction of the spleen Such contraction is cause 
by stimulation of the cervical sympathetic division of die autonomic 
nervous system Injection of epinephrine, therefore, will caus^ 
such contraction and this procedure is helpful at the time 
splenectomy, m certain diseases, when the patient can be g' VCI ^ 
so-called auto-transfusion of this large reservoir of blood ce s 


fore the splenic pedicle is hgated , t j lC 

The splenic vein is of great interest m any consideration 0 
spleen This vessel is formed by confluence of the trabecu ar ' 
of die spleen at the hilus It passes medially along the upper ° 
of the pancreas, receivmg the left gastro-epiploic vein, s o 
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trie and pancreatic tributaries, the inferior mesenteric vein and 
finally joins the superior mesenteric to form the portal vein The 
splenic \ein is larger in caliber than its companion artery, a struc- 
tural difference undoubtedly secondary to the periodic increase in 
volume of blood which occurs with splenic contraction There is 
evidence to suggest that the splenic vein can contract (remarkably 
so in the dog) with reduction of venous flow and increased con 
gestion in pulp sinuses Another important anatomic fact is the lack 
of valves in the splenic \em and portal system, n condition which 
allows reversal of flow m case of portal obstruction and accounts 
for collateral circulation, giving rise to varices of the esophagus 
among other effects 


AB1SORMAL ireatOPOIESIS 

Pernicious Anemia —Pernicious anemia in seiere relapse often 
will be accompanied by splenomegaly, although this may not be 
an outstanding feature The splenomegaly may confuse the diag 
nests however because of the signs of hemolysis thnt are present 
and may give the impression that the condition at hand is pri- 
mary hemolytic anemia Pernicious anemia is fundamentally a defi 
ciency disease in which the intrinsic factor is no longer produced 
by the atrophic gastnc mucosa In the normal individual, this in 
Waste factor unites with the extrinsic factor or with protein sub 
stances present in the diet to form the factor which causes maturing 
°f uife erythrocytes and which is necessary for the bone marrow 
to develop a normoblastic line of erythrocytes Without this sub 
stance, there is a shift to a megaloblastic type of marrow in which 
a normal red blood cells are formed Probably because of this 
" j 0rt ? a ^ty *ho cofls are destroyed in large numbers by the spleen 
an a hemolytic process becomes prominent, giving the lemon yel 
ow tinge to the scleras and skins of such patients There is an 
associated achlorhydria and proof of its presence should be elicited 
y stimulation with histamine at the time of analysis of gastric con 
an xaminatlon of the blood smear gi\ es evidence of a macrocytic 
S'? of to winch poddlocytosis is usually an outstanding 

mature Red blood cells may number less than 1 000 000 per cubic 
e er of blood and there is almost always an associated leuko- 
* lwa y* some hypersegmented (“right shifted") 
ennirS?* are P^sent, while myeloid immaturity often severe 
suggest leukemia is a common finding in die presence of 
an svm T Q ^ Se megaloblasts m the blood smear is not 

tinn _^^ rn0n J OcclirreTlce In this type of case and sternal aspira 
mairnw ^f 11 ^ 011 untreated patient reveals a megaloblastic 
rare, however in these days of promiscuous treat 
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ment with liver extract for the specialist in diseases of the blood to 
see an untreated patient in a state of severe relapse, borderline cases 
in which treatment has been partial are more often encountered. 
In such cases splenomegaly is not often present, if it is present, the 
diagnosis should be questioned and further investigation earned 
out Due to degenerative changes in the spinal cord, the symptoms 
and findings of combined posterolateral sclerosis also are helpful 
m establishing the diagnosis 

The favorable response of patients with pernicious anemia to 
adequate doses of the specific substance found in liver extract is 
gratifying evidence that this is the disease at hand, while lack of 
response should stimulate the physician to further investigation 
Glossitis, with atrophy and pain of the tongue, may be a promment 
finding by the physician and the cause of bitter complaint by the 
patient, while often intestinal hypermotihty and complaints of diar- 
rhea are presenting symptoms A family history of the disease, as 
well as the history of gray hair early in life, also are helpful 


Case 1 Vermcious Anemia —A white woman, sixty-one years of age, came 
to the Clinic complaining of weakness and exhaustion dunng the preceding 
three months She had been well until the onset of the illness of which she 
complained, so that her past history was essenbally negative She had eight 
chddren living and well and the family history was of no importance Two 
weeks before the woman came to the Clinic she had received four intramuscu- 
lar injections of liver extract and had felt improved, although she still had 
been so weak and exhausted that she had been bedndden In Rochester, she 
was admitted directly to hospital 

The patient was very pale and there was a lemon yellow tinge to the skin 
and scleras She complained that her tongue was sore and the papillae were 
atrophic Small, submaxillary lymph nodes were palpable Examination of t ie 
thorax disclosed nothing remarkable The spleen, however, was so enlarged as 
to extend the width of five fingers below the costal margin The edge of the 
liver was palpable on inspiration Pelvic and gross neurologic examination re 
vealed no abnormalities Blood pressures were 128 mm of mercury systolic an 
78 diastolic The pulse rate was 80 per minute Laboratory findings were 
follows 

Urinalysis occasional pus cell 

Gastric analysis achlorhydria under stimulation with histamine 
Hemoglobin 8 5 gm per 100 cc of blood (56 per cent) 

Fragility of red blood cells normal 

Color index of blood 1 4 

Red blood cells 2,000,000 per cu mm of blood 

Leukocytes 1,800 per cu mm of blood 

Differential leukocyte count, per cent lymphocytes, 46 

monocytes, 2 

neutrophils, 52 , 

Blood smear marked poilalocytosis and amsocytosis with an occasion 
moblast, increased regeneration and macrocytosis, no 
tunty, some shift to the nght in the neutrophils 



DIFFERENTIAL DIAGNOSIS OF SPLENOMEGALY OF ADULTS 737 

Kline test for syphilis negative 
Serum bilirubin direct negative 

indirect, 1.6 mg per 100 c.c. 

Stools for occult blood negative 

Roentgenologic examination of thorax and stomach negative 
Excretory urogram essentially negative except that the left Jddnev was com 
p reised and displaced medially b> a large attrarcnal 
mass, probabl) spleen 

Intensive treatment with liver extract was started and in the ensuing three 
week* the concentration of hemoglobin rose from 8.5 grn to 13.8 gm per 
100 c, a Red blood cells numbered 3 460 000 and leukocytes 5 000 per cubic 
millimeter of blood at the time of the patient s dismissal The value for reticu 
jocytes was 5 9 per cent six days after the first Injections of liver had been given 
by us. During this period the spleen became considerably smaller The patient 
remained well on a maintenance program of treatment by liver extract 

Discussfon of Case 1 —The pernicious anemia in this case might 
well be confused with one of the vane ties of hemolytic anemia in 
view of the moderate splenomegaly, icterus, anemia, crisis like onset 
of symptoms and elevated value for the indirect serum bilirubin 
The morphologic changes of the blood cells are very helpful here 
tli ere were macrocytosis and poikilocytosis of the red blood 
cells with associated hypersegmentation ("right shift") of the 
neutrophils The increased regeneration is explained by the history 
of previous injections of liver extract In most of the hemolytic 
states the red blood cells are characterized by spherical micro 
cytosis while the amount of regeneration usually is definitely high 
Ihe normal fragility of the red blood cells does not exclude a 
emolytic state but makes it less likely It should be remembered 
that patients who become affected with insidious anemia may tol- 
erate very low values for hemoglobin before they note symptoms, 
erefore, sudden collapse may be the supposed onset of the dis 
ease. Had the anemia in this case been due to a bleeding lesion 
ere would have been a hypochromic picture, with increase m 
^generation of red blood cells since in these circumstances there 
tunstant loss of body iron This type of loss does not take place 
hi h , unc ^ m P^ cate< ^ pernicious anemia or a hemolytic state The 
gh incidence of gastric lesions among people who have pernicious 
anemia must be remembered and it is not unusual to find a bleeding 
with the associated hypochromic anemia in examination of 
a P fl tlent who is suffering fundamentally from pernicious anemia 
ukemias —Leukemia is probably the commonest cause of per- 
^ent and great splenomegaly While in some of the acute leuho- 
or aleukemic forms of leukemia a severe systemic reaction 
y be present without splenomegaly, the reverse usually is true, 
enerolly splenomegaly is the subject of one of the early complaints 
th© patient or is one of the earl> findings of the physician Leu 
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kemia, as yet, is of unknown etiology and it terminates m death of 
the patient in a variable period of time The acute forms of the 
disease usually terminate within a few months, while the chrome 
form may exist for many years The disease is characterized by un- 
controlled proliferation of the leukocytes and of their precursors, 
in the hemopoietic tissues and later m all of the tissues of the body 
The symptomatology may be extremely variable and m part may 
depend on the organs most prominently involved Anemia is usually 
an early symptom, due to reduced erythropoiesis, while fever, loss 
of weight, weakness and malaise are of common occurrence The 
diagnosis depends on demonstration of the leukemic cells m the 
peripheral blood or m the blood-forming organs If the leukocyte 
count is high and immaturity of leukocytes is prominent, the diag- 
nosis is not difficult In leukopenic forms of leukemia there may be 
much doubt and even the trained microscopist may have difficulty 
m establishing the diagnosis In the Ieukopemc forms, ability to 
recognize both immature features and bizarre or abnormal morpho 
logic changes m the circulating cells is essential for diagnosis 

Case 2 Chronic Myelogenous Leukemia —A white woman, twenty years of 
age, was admitted to the Clinic with a diagnosis of leukemia Eleven months 
before admission, she had noted a mass in the left side of die abdomen but 
had no other symptoms Her physician had diagnosed this as an enlarged 
spleen and she had been sent to a hospital where studies of the blood resulted 
m a diagnosis of leukemia She had been given roentgenologic treatment, which 
caused the mass to disappear Ten months later, however, a similar mass had 
been noted and she came to the Clinic for advice Her only other complaints 
were of weakness and ease of fatigue 

The woman was well developed and well nourished Physical examination 
disclosed nothing remarkable except moderate anemia and a spleen tender to 
pressure, which filled the left upper quadrant of the abdomen Laboratory 
work rex ealed the folio wmg 
Urinalysis negative 

Hemoglobin 7 7 gm per 100 c c. of blood 
Erythrocytes 2,420,000 per cu mm of blood 
Leukocytes 210,000 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 25 

monocytes, 0 5 
neutrophils, 56 0 
eosinophils, 2 0 
basophils, 7 0 
metamyelocytes, 8 0 
myelocytes, 2 0 
promyelocytes, 8 0 
leuhoblasts, 3 5 
stem cells, 0 5 

Blood smears "chronic mvelogenous leukemia” 

Kbne test for syplulis negahi e 
Thoracic roentgenogram negatix'e 
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Discussion of Case 2 —This case is rather typical of myelogenous 
leukemia, the patient presenting herself with n large, tender spleen, 
tague malaise and weakness Physical examination revealed the 
splenomegaly The blood findings were characteristically diagnostic, 
showing a very high total blood count, with myeloid immaturity' of 
all forms bath to the stem cell and associated anemia The blood 
picture is the most helpful diagnostic aid in this typo of case, while 
the temporary favorable response to roentgen therapy further sup 
ports the diagnosis An occasional patient may bo encountered 
whose disease is in remission induced by roentgen therapy and 
then it may be impossible to make the diagnosis Usually , it is best 
to continue observation until the characteristic signs and symptoms 
return. 


Case 3 Chronic Myelogenous Leukemia— k white male professor fift> 
three years of age, came lo the Clinic complaining of pains in his legs He gave 
a dear history of intermittent claudication and a diagnosis of arteriosclerosis 
obliterans was made However a spleen extending almost to the pelvic brim 
and to the right of the midhno was found. Physical examination otherwise did 
not disclose anything remarhablo There was tome vague history of abdominal 
distress bnt no other complaint relate, e to the abdomen was obtained Lab- 
oratory findings were ns follows 
Urinalysis essentially negative 
Hemoglobin i 10.0 gm. per 100 c.c. of blood 
Erythrocytes 3.200 000 per cu. mm of blood 
Leukocytes 10,500 per cu mm. of blood 
Platelets 174 000 per cu. mm. of blood 

Blood smear myeloid immaturity of all farms bach lo the stem cell with 
marked changes in the red blood cells (poildiocytosis poly- 
chromatia, basophilic stippling and occasional normoblast) 
temal aspiration considerable increase in the buffy coat layer indicating 
marked hyperplasia examination of the smears dis 
Hosed marked left shift, with large increase in stem 
, cells 

BIckkI urea 40 mg per 100 c.c. 

Catehnn 0 1 mg per 100 cm. of serum 
Cholesterol 127 mg per 100 c.c. of plasma 

75 mg per 100 cx. of plasma 
. , i n 170 mg per 100 cx. of plasma 

TmM 247 mg - P™ 100 c - c - °f plasma 

TohJ Upoids 374 mg per 100 ox. of pWT 

pier, mHsl ,^^°^' ain l 0 ^ ^ 10rar Save evidence of a heeled primary com- 
A ca ^ c ^ cfl dcm In both pulmonary fields 

gmoWrlrs c “ ronic leukopenic myelogenous leukemia was mode Roent 

tienti T 35 followed b> considerable Improvement In the pa 

f°r tretvhTN-rsb j oouuldou Thereafter the patient returned periodically 
attacks of a™,* t 111 good health except for recurring 

100 ce. of Klrsrsx? f value for uric add was found to be 6 7 mg. per 

for gout, tnr.u.j; 2 to 4J5 mg ) Since then, he has been on a regimen 

*trlct nnriivwfr^^t taring of ocet>lsalicylic add as a urate diuretic and n 
d As In many of these blood dyscrorias, however the 
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concentration of uric acid rises rapidly when acetylsalicyhc acid is not taken 
and repeated mild attacks of gout have been frequent 

Discussion of Case 3 —This case illustrates rather typical leuko- 
penic myelogenous leukemia, with its very insidious onset and with 
discovery of the disease being almost accidental because of exami 
nation for another complaint Here the large spleen was found on 
physical examination, while the myeloid immatunty found in the 
blood smear suggested the diagnosis The discovery, on sternal 
aspiration, of markedly hyperplastic marrow and a large number 
of stem cells established the diagnosis Another interesting feature 
of the case is the piesence of gout and it should be remembered 
that, in many cases, gout may be a presenting complaint of the 
patient before there is any other evidence of a leukemic process 
Consequently, patients who have gout should be investigated with 
die possibility in mind of an associated blood dyscrasia, particularly 
leukemia or polycythemia 

Case 4 Chronic Lymphatic Leukemia —The patient was a white man, forty- 
nine years of age, who came to the Clinic in 1940 complaining of heart con- 
sciousness and a slow pulse There was no evidence of organic heart disease 
at that time and physical examination otherwise did not reveal anything re- 
markable The man was 0 feet ( 182 9 cm ) tall and weighed 254 pounds ( 115.2 
kg ) 

The patient returned the following year because he had noted, dunng the 
previous six months, the appearance of enlarged glands in his neck He also 
had become nervous and irritable, mild tremor had developed and he had be- 
come increasingly tolerant to cold, so that a warm house gave him consider- 
able distress He complained of weakness of the muscles of his legs and had 
noted palpitation of the heart and increased dyspnea with exertion 

The thyroid gland was enlarged to two or diree times its normal size and 
blood pressures were 148 mm of mercury systolic and 110 diastolic There 
was mild, generalized adenopathy and the tip of the spleen was just palpable 
Laboratory work revealed the following 
Urinalysis negative 

Hemoglobin 14 gm per 100 c c of blood 

Erythrocytes 4,820,000 per cu mm of blood 

Leukocytes 43,000 per cu mm of blood 

Blood urea 34 mg per 100 c c 

Basal metabohe rate plus 13 per cent 

Differential leukocyte count, per cent lymphocytes 61 0 

monocytes, 35 
neutrophils, 355 

Blood smear “chronic lymphatic leukemia” 

This patient was given roentgen therapy and progressed well for two yea 
Symptoms of hyperthyroidism persisted, however, and the basal metabolic ro 
rose to plus 23 per cent Thyroidectomy was performed in 1943, with mar 
improvement m the patients general health resulting and, thereafter, c 
mained relatively well He received occasional roentgenologic treatmen 
they were needed to control his blood picture and adenopathy 
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Discussion of Case 4 —This case is presented here because of the 
associated hyperthyroidism, although otherwise it is a typical case 
of chronic lymphatic leukemia Since many patients with blood 
dyscrasias present themselves because of loss of weight, intolerance 
to heat, increased tolerance to cold, excessive sweating, weakness 
and palpitation, the diagnosis of hyperthyroidism may be furthei 
supported with an elevated basal metabolic rate When the patient 
in this case first presented himself with these complaints and dif 
fuse enlargement of the thyroid gland was noted, together with a 
basal metabolic rate of plus IS per cent, his condition was thought 
to be fundamentally hyperthyroidism However, considering the 
leukocyte count of 43,000, the picture of chrome lymphatic leukemia 
and the adenopathy it was felt that the leukemia was responsible 
for all of the symptoms Roentgen therapy was followed by regres- 
sion of the lymph nodes but by very little alteration in any of the 
conditions about which the patient originally complained, while his 
nervousness increased and a tremor became evident Largely at 
the patient’s Insistence, thyroidectomy was performed and the 
marked alleviation of his symptoms fully Justified hrs demand. The 
opposite, however, usually is true. In some cases obscure leukemia 
has been mistaken for hyperthyroidism and full blown leukemia has 
developed later 

Cme G Leukopenic Mi/elogcnous Leukemia —A while mini fifty nine yean 
ttt knltted the Cllnlo because of exhaustion and pallor which 
had been present for about six months There had been some anorexia and 
of 35 pounds ( IS. 9 kg ) of body weight during that period Nausea bad 
heen frequent, with troublesome, occasional vomiting, usually when the stom- 
och Tl a3 empty The pallor had become noticeable to the patient s family 
The man was thtn, well developed and had a tallow color His teeth were 
of u? 01 heart and lungs were not remarkable fn any svay The tip 

k^u^spleen wa5 Jart palpable Preliminary laboratory wort revealed tbo fol 

Urinalysis negative 

Hemoglobin! 8.8 gm per 100 co. of blood 
erythrocyte* 2,000 000 per cu. nun. of blood 
{^akanytm 1,200 per cu. mm. of blood 
Uilfetentfal leukocyte count, per cent lymphocytes 49 0 

monocytes 1 0 
neutrophils, 45 0 
metamyelocytes 1 0 
myelocvtes 1 0 

Blood mi - promyelocytes, 2,0 

eart an Increase In regenerative macrocytes, with an occasional 
late normoblast Marked leukopenia No myeloid Immato 
rity found on this smear ** Buify coat or leukocytic cream 
smears were made but gave no evidence of Immaturity other 
fTIln- > , r H 10 presence of a great many normoblasts 

for syphilis negative 
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Analysis of gastric contents achlorhydria 
Serum bilirubin direct, negative 

indirect, 0 8 mg per 100 c c 

Sternal aspiration disclosed hyperplastic bone marrow with marked left 
shift in the myeloid line Many myeloblasts contained Auer’s bodies 

Roentgenograms of the thorax, stomach, colon and terminal portion of the 
ileum were negative 

A diagnosis of aleukemic myelogenous leukemia, subacute to acute, was 
made The patient was given two transfusions and was dismissed from our 
care Word was received of his death three months later 

Discussion of Case 5 —Tins case is reported because it presented 
an obscure diagnostic problem The man’s complaints referred, pn- 
manly, to the stomach and intestine and included mention of severe 
exhaustion and anemia Physical examination disclosed nothing re- 
markable, other than pallor and a palpable splenic tip The rather 
severe anemia could have been part of any chrome debilitating 
disease The leukopenia immediately aroused suspicion that a dis- 
ease of bone marrow was m the background, although occasional 
transient leukopenia may be picked up routinely when patients are 
having febrile reactions If patients have chills and fever, marked 
leukopenia may be present following a chill and m such cases re- 
peated counts always should be made because of fluctuating total 
counts The myeloid immaturity found in the blood smear is defi 
mtely suggestive of a leukemic process but there is not enough to 
make such a diagnosis with these findings Degenerating hyper- 
nephromas or penetrating, silent lesions of the bowel and penetrat 
ing carcinomas often can give a marked leukemoid reaction that 
may be difficult to distinguish from a leukemic picture Examina- 
tion of repeated blood smears, however, failed to give evidence 
of any constant immaturity in this case and a leukemoid reaction 
seemed probable , 

Gastro-intestmal examination had not revealed anything remar 
able and sternal aspiration was performed The diagnosis was 
mtely established by this procedure, with the finding of a arge 
number of stem cells, but of stdl greater significance was the pres 
ence of Auer’s bodies in many of the myeloblasts I have seen Auers 
bodies only in relatively acute leukemic processes These bo > 
when stained with Wright’s stain, are usually spindle shaped ro 
that take a pink, rather eosinophilic stain and stand °d ra ® 
prominently m the cytoplasm of the cell Often they over ie 
nucleus m a depression which looks as though it had been sc j 00 P 
out of the nucleus Occasionally, this Auer's body materia is 
the form of fine granules or dust rather than m rodsbut, 
its rather characteristic color, it still can be identified This pa e ^ 
subsequent course and death have further verified a diagno 
an acute, leukopenic myelogenous leukemia 
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Polycythemia Vcra.~Polycythemia vera is a chronic disease of 
insidious onset. It is characterized by absolute increase in the num 
her of red blood cells and m the total blood volume There is, un- 
doubtedly, abnormal production of erythrocytes in this disease and 
the increased blood volume probably is a compensatory phenome- 
non. Determinations bj means of the hematocrit show an increased 
percentage of blood cells per unit of whole blood While a normal 
hematocrit reading averages about 48 per cent red blood cells, the 
reading m polycythemia vera usually is 60 to 65 per cent but may 
reach 80 per cent. With this high percentage of red blood cells, 
there is marked increase in the viscosity of the blood, which un- 
doubtedly accounts for many of the presenting symptoms and, be 
cause of the ease with which thrombi form in such blood, the 
increased viscosity is a common cause of complications Values for 
white blood cells, platelets and hemoglobin also are high The white 
count commonly is elevated to leukemic proportions and there is 
often much myeloid immaturity The skin and mucous membranes 
of the patient usually are characteristically red. However, the skin 
may be white. The spleen usually is palpable (75 per cent or more 
of cases) and may be \ ery large Due to the bone marrow activity 
the basal metabolic rate is elevated and some patients have a tol 
erance to cold that suggests hyperthyroidism There may be evi 
dence of cerebrovascular accidents, erythromelalgia or other vascu 
lar manifestations Due to the high value for uric acid in the blood, 
gout and renal colic, the latter attributable to the passage of crystals 
of uric acid, are not of uncommon occurrence Duodenal ulcer and 
other gastrointestinal complications often are encountered, while 
cirrhosis of the liver has been reported in many cases It should be 
remembered that late in the disease in many of these cases a blood 
picture typical of myelogenous leukemia de\elops and the anemia 
usually associated with that disease appears In an occasional case 
the condition is extremely difficult to distinguish from secondary 
polycythemia but, in such cases, increased blood volume is extremely 
rare. 

Case 0 Folycythcmla Vera —This patient, a white man sixty three years 
oi age, was referred to the Clinic with a diagnosis of chronic myelogenous leu- 
probable ulcerative colitis and recent attacks of M&if&res syndrome 
He registered In May 1&43 and gave a history' of a troublesome diarrhea with 
of 8 or 10 stools in twenty four hours. He had passed frothy blood at 
and the condition seemed to be getting progressively worse During the 
Period when he was having the foregoing trouble he had noted enlargement 
W the spleen and the day before his admission results of blood counts had 
leukemia. The man also had had severe vertigo with A’Omlting two 
d&y* before admission The patient t past history was essentially negative Two 
'Uothert had died, one with cerebral thrombosis and the other with coronary' 
occlusion. 
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The man was well developed, well nourished and definitely plethoric. He 
was “warm blooded’’ and immediately shed his coat after coming into the office. 
Examination of the heart and lungs gave negative results but the spleen ex- 
tended downwar4 to the umbilicus Laboratory findings were as follows 
Unnalysis specific gravity, 1 020 
albumin, grade 2 
casts, occasional 

Hemoglobin 20 gm per 100 c c of blood 
Erythrocytes 7,550,000 per cU mm of blood 
Leukocytes 39,200 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 15 0 

monocytes, S 0 
neutrophils, 81.5 
basophils, 0.5 


Reticulocytes, per cent 2.2 
Platelets 92,000 per cu. mm of blood 

Blood smear increased piling of the red blood cells with moderate poly 
chromasia and an occasional normoblast, no myeloid imma 
tunty, smears suggest polycythemia vera 
Hematocrit 66 per cent red blood cells 
Blood volume total plasma, 43 c c per kg of body weight 

total whole blood, 131 c.c per kg of body weight 
Blood urea 50 mg per 100 c c. 

Unc acid in whole blood 5.8 mg per 100 c c. of blood 
Proctoscopic examination disclosed punched-out ulcers which were thought 
to be of the typical amebic type Stools and scrapings from these ulcers, how- 
ever, did not yield organisms Roentgenograms of the colon gave evidence of 
ulcerative colitis, with minimal changes involving the rectosigmoid The colon 
and terminal portion of the ileum were otherwise negative to examination 
The patient was hospitalized because of the condition of his bowel and 
phlebotomy was performed at various times in the course of the ensuing two 
weeks to reduce the blood values to normal The course of the disease was 
complicated by an acute attack of gout involving both feet and the man ha 
repeated renal colic, with the passage of crystals of uric acid Following return 
of the hematocrit values to normal, cerebral manifestations and symptoms refer- 
able to the bowel markedly improved. On a regimen for gout the patient was 
relatively free of trouble His polycythemia was controlled with the use o 
radioactive phosphorus 


Discusston of Case 6— This case illustrates polycythemia vera 
and many of the complications which accompany the disease There 
is httle that could confuse the diagnosis here 


ABNORMAL DESTRUCTIVE ACTIVITY OF THE SPLEEN 

Hemolytic Anemias.— Congenital hemolytic icterus is a satisfy 
mg disease to the physician who is responsible for treatment, sirice 
splenectomy gives gratifying therapeutic results Congenital hemo- 
lytic icterus must be definitely distinguished from numerous atypi 
hemolytic states It is a disease in which the blood cells are c at 
actenzed by increased fragility (or decreased resistance) when Y 
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are suspended in hypotonic salt solution. Moreover, the blood cells 
evidently are more susceptible to destructive action by the phago 
cytic ceils in the spleen than are normal cells Tlus former abnormal 
characteristic is inherited as a mendelinn dominant factor 
In order to make a clear-cut diagnosis, 1 feel that the following 
diagnostic features should be present 

I A good family history This may be difficult to obtain from 
some patients and, in any event, it will bo helpful to examine other 
members of the family for splenomegaly, anemia and the character- 
istic hemologic finding of the disease In doubtful cases it is gratify- 
ing to bo able to demonstrate the presence of the disease in other 
members of the family 

2. A personal history of recurring episodes of hemolysis It is 
not unusual for people who have this disease to have been partial 
invalids most of their lives, due to the effect of the chronio anemia 
Many, however who have the disease in a mild form will have 
little trouble except in periods of crisis Crises are characteristic of 
this disease and are episodes wherein acute hemolytic activity en 
sues Such episodes may be precipitated by intercurrent infection, 
trauma, fracture or a surgical procedure Recovery from such epi 
sodes may be rapid or slow, depending on how chronic the condi- 
tion usually Is as it affects the individual patient Such hemolytic 
crises, of course, may be fatal due to the profound anemia or the 
renal damage secondary to the hyperbilirubinemia. The personal 
history of recurring hemolytic episodes should always be sought 
3 Splenomegaly on physical examination This usually is a promi 
nent feature in the congenital or familial case If the disease has 
been very mild, the splenomegaly may be equally slight However, 

II p, avera 8 e ca: ‘ c repeated crises with enlargement and second 
cplcrri ' ' * F 'a I * D s P^ een ’ usually result in slowly progressive 

, laboratory results All characteristic laboratory findings 

011 , Positive and, in nny case in which they are not positive, 
o a Suosis should be accepted with considerable skepticism 
cse nndmgs are as follows a The increased fragility of the red 
, jf ^ en suspended in hypotonic saline solutions has been 
i Spherical microcytosis is evident when the blood is 
most F tt v nsua ' hlood smear This phenomenon is present in 
i ,° rhe hemolytic diseases but always is present in congenital 
cells 0 * 10 |. c ^ e to s 1^ 1C nulls are small spherical darkly stained red 
citre ^ a < H amete r less than 6 S microns. If hemolysis is 

m-c ^ nc twe, and if equally active regenerative bone marrow is 
tiatfVl i Mme y°" u^urocytic reticulocytes will confuse the unim 
examination of such blood smears. These macrocytes, how 
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ever, usually will give evidence of polychromasia, chromatin rests 
or even Howell-Jolly bodies Numerous imm ature red cells may be 
present and there may be a marked leukemoid reaction, with 
enough myeloid immaturity to confuse the diagnosis with that of 
myelogenous leukemia These findings, however, are of a regenera- 
tive nature and undoubtedly are due to the effort of the hyper- 
plastic bone marrow to throw all available cells into the circula- 
tion Because of this marked regenerative activity, the reticulocyte 
count will be elevated and, even m rather mild cases, m which the 
condition is not m a state of crisis, it is usually more than 5 or 6 
per cent c The anemia m these cases is often the most profound 
encountered m hematologic diseases It is not uncommon, in a state 
of crisis, for the red blood cell count to be less than 1,000,000 per 
cubic millimeter of blood The concentration of hemoglobin will he 
correspondingly low In an uncomplicated case there is no hypo 
chromasia, smce the patient’s hemopoietic system is literally 
swamped with non from the hemolyzed red cells d If sternal as- 
pnation is done, markedly hyperplastic bone marrow of the normo 
blastic type will be found Many phagocytic cells with ingested 
debris of red cells may be present While there will be a left shift 
m all elements, there is not usually the degree of myeloid imma- 
turity seen with a leukemic marrow e An elevated value for serum 
bilirubin, with an mdrnect van den Bergh reaction is another fea- 
ture The degree of jaundice and the amount of bikrubinemia prob- 
ably are dependent on the ability of the hver to handle large quan- 
tities of these pigments In an occasional case, wherein the hver 
excretes the bilirubm rapidly, there may be no jaundice and very 
httle increase in the concentration of serum bilirubin, so that exam- 
inations of stools may have to be done for excess amounts of uro- 
bilinogen Rarely, the direct van den Bergh reaction may predomi- 
nate, due to the presence of a stone m the common bile duct or to 
damage to the liver Smce gallstones dex'elop in 60 or 70 per cent 
of patients who have this disease, the possibility of there being a 
stone m the common bde duct must always be considered, althoug 
the black, irregular, cmder type of pigment stone that develops in 
these cases is evidently much less prone to slide through the cystic 
duct than are the smooth stones characteristic of other biliary dis- 
ease If obstructive jaundice is present, stools will be acbohc an 
there xvill be bde m the urine In uncomplicated hemolytic disease 
(acholuric jaundice) the reverse is true , 

Most confusing from a differential diagnostic standpoint xvd e 
the group of atypical (“acquired”) hemolytic anemias of unknown 
etiology Any case which does not meet the above criteria of posi 
hve famdy and personal history of the disease, definite sp eno 
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mcgaly and positive laboratory findings, should be considered an 
atypical case (acquired hemolytic icterus) and the prognosis should 
be qualified if splenectomy is performed Patients who have an 
atypical form of the disease, for the most part, present themselves 
to a physician because of the severe anemia Splenomegaly is often 
minimal and it is not unusual for the spleen to enlarge palpably 
only while the patient is under obsen abon because of acute illness 
If however, the process has been more or less active for some time, 
splenomegaly may be a definite feature of the disease 
There are two hemolytic conditions of atypical ( “acquired* ) 
type^ and of which splenomegaly may be t feature, which should 
bo differentiated because results of treatment in this condition are 
as satisfactory as are results of splenectomy for the congenital type 
o first of these is Lederers anemia, which is an acute type of 
emolytic anemia secondary to an infectious process While this 
condition is rare, it should be borne in mind whenever a hemolytic 
condition is encountered following an infection It has been found 
C ° mmonly Qmon S children following respiratory infections 
ratory examination gives evidence of hemolytic anemia and 
e anemia may be profound Cases are variable as to other find 
mgs me spleen may or may not be palpable The red cells may 
or may not be characterized by increased fragility Probably spher- 
cai microcytosis always is present, together with marled increase 
regeneration, and there may or may not be an appreciable 
coange in the concentration of serum bilirubin There is no previ 
u / toi T hemolysis True Lederers anemia is cor- 
dition doe^E^t^ 11 ^ 0115 ^ 00< ^ rec °very is complete and the con 

k tw .'? ,p0 hemol ' VtJC state that may present splenomegaly 
with Kh 0 ^^^ m re j ,e ?ted transfusion of an Rh negative patient 
Sm^ P tH e i’ l00d 46 dlfl 8 Qosis tests on the history of 

folWinv the a PP earance of hemolytic reactions 

presence 8 m ni a er “ w eH as on determination of the 

bSeDCe Rh factor 111 1116 b,ood of dono « and 

plllunff«h remc c mbercd * at hem °lyt>c anemia may be a com 
a characterieftr' e -t° , ma ?y 0( t ler diseases m which splenomegaly is 
Uis amm c leukemia, lymphosarcoma, Hodgkins disease, $yph 

°py hactennl^^ 113 bave 1)6611 011111,3(6(1 with chemother 

te Pticemia tn <3o6ardJtis Permcious anemia m severe relapse and 
^gnosis^of th endon onI >’ a few In presence of these conditions, 
<J,a T e 15 CS!en(inL Hemolytic states ac- 
coutred with foterus M<1 considerable anemia are commonly 
musea with pernicious anemia 
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Case 7 Congenital Hemolytic Icterus —A white youth, nineteen years of 
age, was referred to the Clinic in November 1942, suspected of having myelog- 
enous leukemia. He had been seen by his home physician the month before 
because of fatigue and weakness which had recurred for some years His mother 
had stated at that time that he had been treated for anemia many times in llw 
past and that she had never considered him in good health The mother and 
father were living and well and the patient was an only child The home physi- 
cian wrote that he had found the following temperature, G9 6° F., pulse rate, 
100 per minute, blood pressures, 140 mm of mercury systolic and 84 diastolic; 
cervical, inguinal and axillary lymph nodes moderately enlarged and spleen 
markedly enlarged Laboratory work, performed before the youth came to the 
Clinic, disclosed “moderate anemia with poikilocytosis and amsocytosis, all 
white cell counts were between twenty and thirty thousand with normal dif- 
ferentials ” 

The history obtained when the youth was examined at the Clinic was essen- 
tially that furnished by the home physician The patient came alone and op- 
portunity was not afforded to examine either parent Physical findings corres- 
ponded with those reported by the home physician The palpable cervical, 
axillary and inguinal nodes were soft The spleen extended below the um- 
bilicus and well past the median line on the right Laboratory findings were 
as follows 

Urinalysis negative 

Hemoglobin 9 3 gm per 100 c c. of blood 
Erythrocytes 3,340,000 per cu mm of blood 
Leukocytes 14,500 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 26 0 

monocytes, 10 0 
neutrophils, 53 0 
eosinophils, 9 0 
basophils, 1 0 
myelocytes, 1 0 

Reticulocytes, per cent 20 

Platelets 264,000 per cu mm of blood 

Blood smear picture of congenital hemolytic icterus, with marked increase 
m regeneration, leukemoid reaction, with scattered myeloid 
immaturity of all forms back to the stem cell 
Serum bilirubin indirect, 2.5 mg per 100 c c. 

Fragility of red blood cells, per cent patient, 0.50 to 0138 

control, 0 42 to 0 32 

Sternal aspiration active marrow, with increase of normoblastic elements 
Klme test for syphilis negative 
Roentgenogram of thorax negative 

A diagnosis of congenital hemolytic icterus was agreed on Spleneetom) 
was performed without incident on December 1, 1942 Sixteen days later me 
blood findings were as follows 

Hemoglobin 13-5 gm per 100 c c of blood 
Red blood cells 4,200,000 per cu mm of blood 
White blood cells 13,300 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes 27-5 

monocytes, 5 0 
neutrophils, 64 0 
eosinopluls, 2 5 
basophils, 1 0 
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Platelets 570 000 per ca mm. of blood . 

During the ensuing two yean the patient remained well and was actively 
engaged In the aircraft industry His referring phyridan kindly kept us In 
formed of his progress and tent the following hematologic data 

1 January 17 1044 — 

Hemoglobin 105-110 per cent 

Erythrocytes 5 630 000 per cu mm of blood 

Leukocyte* 24 000 per cu mm- of blood 

Differential leukocyte count, per cent lymphocytes 28 0 

monocytes, 9.5 
neutrophils 575 
eosinophils, 4.5 
baiophlls 0.5 

2 October 10 1944 - 
Hemoglobin 100-105 per cent 
Erythrocyte* 6 700 000 per cu. mm. of blood 
Leukocyte* 17,500 per cu. mm of blood 
Differential leukocyte count, per cent lymphocytes 23 0 

monocytes, 14 0 
neutrophils 595 
eosinophils, 2 0 
basophils 15 

Discussion of Case 7 —This case is interesting and not particu 
larly typical It is presented primarily because of the leukemoid 
reaction and the confusion with myelogenous leukemia which this 
caused The difficulty here is that there was no family history of 
hemolytic icterus and that there was no opportunity to examine 
other members of the family for stigmas of the disease The per 
sonal history, however, is suggestive of lifelong hemolytic activity 
and the large spleen would substantiate this The laboratory find 
ings are all compatible with the diagnosis, although the leukemoid 
reaction is out of proportion to the amount of regenerative activity 
(20 per cent reticulocytes) Such immaturity is usually found only 
in more acute crises The characteristic blood smear, with its micro- 
cytic spherocytosis and evidence of increased regeneration, to- 
gether with the increase in fragility, definitely influenced the dea 
sion to offer splenectomy The postoperative course, with cessation 
of hemolytic activity has fully justified this decision. The persistent 
leukocytosis may be a little disconcerting but leukocytosis after 
splenectomy is a common finding and probably indicates that some 
depressor control of the spleen has been removed 

Ca*k 8 Atypical Hemolytic Anemia .— A white housewife, thirty years of 
age mother of one child, came to the Clinic complaining of varicose veins and 
min in the left ride. Two weeks before the patient had noticed loma pain tn 
. /Vw* nraiclex of both legs while walking and she had consulted a "foot doc- 
fcrat without getting relief She had some swelling of the feet at that time 
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and she herself noticed that she was somewhat jaundiced She had lost her 
appetite and was somewhat nauseated, and she also had noticed some pound- 
ing temporal headaches, with dyspnea on exertion, m the two weeks before 
her admission to the Clinic She had consulted a doctor of medicine because 
of these complaints, as well as for a cramping pain m the left lower quadrant 
of the abdomen Again, however, relief had not been obtained and pelvic sur- 
gery was considered The family history was not remarkable and the one child 
was living and well 

The woman was well developed, with rather dark slon ( Roumanian extrac- 
tion) Both the slan and the scleras were jaundiced The temperature was 
99 2° F There was a systohc murmur over the precordium but physical ex- 
amination did not disclose anything else remarkable except for a questionably 
palpable spleen Laboratory findings on admission, September 8, 1944, revealed 
the following 

Urinalysis negative 

Hemoglobm 6 0 gm per 100 c c of blood 
Erythrocytes 1,530,000 per cu mm of blood 
Leukocytes 19,000 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 20 5 

monocytes, 6 5 
neutrophils, 72 0 
myelocytes, 1 0 

Reticulocytes, per cent 69 
Normoblasts per 100 white blood cells 9 

Blood smear severe hemolytic crisis with leukemoid reaction, myeloid un 
maturity of all forms back to promyelocyte, platelets appear 
normal 

Serum bihrubm direct, negative 

indirect, 5 7 mg per 100 c c 

Blood group A 
Rh factor negative 

Fragility of erythrocytes, per cent patient, 0 50 to 0 S8 

control, 0 44 to 0 30 

Sternal aspiration marked erythroblastic activity, with much lmmatunty 
and numerous mitotic figures, many phagocytic cel 
containing blood pigment and an occasional pbagocy- 
tized red blood cell, moderate shift to the left in the 
myeloid line, with 3 5 per cent stem cells and 4 5 per 
cent leukoblasts 

A roentgenogram of the thorax gave evidence reported as follows fibrous 
tuberculosis both apices and first anterior interspace on the left, with some ca 
cification, pleuritic adhesions left costophrenic angle 

Three blood transfusions of 500 c c each were given in the next week, us 
mg Rh negative blood Some evidence of decreasing hemolysis was obtain 
and no untoward reactions were noted Laboratory findings at the end of this 
period revealed 

Hemoglobin 8 7 gm per 100 c c of blood 
Erythrocytes 2,610,000 per cu mm of blood 
Leukocytes 8,100 per cu mm of blood 
Reticulocytes, per cent 16 
Serum bilirubin indirect, 4 4 mg per 100 c c 

The pabent was observed for another week but the hemolytic process con 
turned to be achve, with leukocytosis ( 18,000 to 27,000 leukocytes per 
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mm. of blood), increase In percentage of reticulocytes and continued evidence 
in the blood rmear, of immaturity and active regeneration 

It wtu dodded to give transfusion one more trial In view of the partial re- 
lief afforded by the previous transfusions During the next week four more 
transfusions of 500 ex each were given without unusual reaction. Although 
the value for hemoglobin rose to 9 0 gm per 100 c.c. of blood and erythro 
cytes numbered 3 620 000 per cubic millimeter of blood leukocytes remained 
at 16,500 per cubic milli me ter of blood, with reticulocytes at GOO per cent 
AH other evidence indicated that hemolysis continued to be active 

Splenectomy was accepted by the patient after the situation had been fully 
explained to her She understood that possibly no relief would result 

On October 0 1944 splenectomy was performed without Incident The 
liver gallbladder and pelvic organs appeared normal The spleen weighed 350 
gm. One more transfusion was given postoperatively Tho postoperative course 
was uneventful and, at the time of her dismissal October 23 1944 laboratory 
findings were 

Hemoglobin: 13 1 gm per 100 c.c. of blood 
Erythrocytes 4 730 000 per cu. mm of blood 
Leukocytes £4 400 per cu mm. of blood 
Reticulocyte* per cent 4 4 
Serum bilirubin indirect, 1.0 mg per 100 cxc. 

Fragility of erythrocytes remained unchanged 

The patient remained well and sent in the following report of studies of 
tho blood made on December ZB 1944 
Hemoglobin 95 per cent 
Erythrocytes 4,280 000 per cu mm of blood 
Leukocytes 6 900 per cu. mm of blood 


. °f Case 8 —Here again is a case in which there was no 

amn y history of the disease under consideration and no previous 
personal history of hemolytic episodes Moreover, the spleen was 
not remarkably enlarged However, the patient had undergone evul 
on of the left phrenic nerve for tuberculosis a circumstance which 
'Y° , rnaxe splenomegaly more difficult to detect than if the opera 
i n °j ^ )e€u performed because, after such an operation, 
fi n ° ^^iphragmatic excursion to bring the spleen into the 
. examination. The laboratory findings were those of con 
, em . oI > rt m Icterus, although they could have been used to 
I *3 u r t diagnoses Xt was felt that the condition might be 
^eaerers hemolytic anemia but repeated transfusions failed to halt 
rL V ^ e ' V oX dle typical laboratory findings, splenectomy 
n t , n prognosis was qualified, however because of the lack 
istory of the disease and lack of a previous personal 
evpr^ a . em , activity The response to splenectomy, how 
? rt ’ ^ ^ 65 ' w ^ s an obscure case of congenital hemolytic 

and not an atypical or “acquired" type of the disease. 

of Anemia —The patient was a white man fifty-four year* 

Was irrelevant ^ family historj so far as could be ascertained, 

^relevant, although three of ten siblings had died of an unknown cause 
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and one of the patient's six children had died of convulsions at the age of two 
years A history of anemia, jaundice or blood dyscrasia was not obtained. 

The patient was first seen at the Clinic in 1911 because of mild, reactive 
depression, in 1914, he returned because of a urinary infection Thereafter, 
he had exacerbations of this urinary infection In 1921, right otitis media re-' 
quired myringotomy and medical treatment There were no complications, 
although the urinary infection was still present An acutely purulent appendix 
was removed in 1924 without sequelae In 1933, the patient returned with 
herpes of the right auricle 

On November 28, 1988, the patent again returned because of incr easin g 
urinary difficulty during the previous five years This had been characterized 
by dysuria, frequency, noctuna and mild obstructive symptoms associated with 
infrequent attacks of severe renal colic Persistent pyuna had been observed 
by the home physician 

Physical examination revealed that the man was robust and that he weighed 
227 pounds ( 103 leg ) The blood pressure was 112 mm of mercury sys- 
tolic and 70 diastolic, temperature, pulse and respiration were normal Results 
of examination of die head nose, throat, thorax and abdomen were essentially 
negabve The prostate gland was slightly enlarged, as determined by rectal 
examination Mild pyuna was noted Results of laboratory examination were 
as follows 


Blood urea 26 mg per 100 c.c 
Hemoglobin 15 gm per 100 c c. of blood 
Leukocytes 6,000 per cu mm of blood 
Erythrocytes 4, 700,000 per cu mm of blood 
Kline test for syphilis negative 

Roentgenographic studies of the urinary tract made after intravenous injec- 
tion of neo-iopax (disodium salt of n-methyl-3,5-dnodo-4-pyndoxyl-2,6-dlcar- 
boxyhc acid) showed the left kidney to be malrotated and hydronephrotic but 
with fair function remaining It contained stony material, measuring 2 by 1 5 
cm., m the Up of the lower calix and probably a minute stone in the cortex 
In the nght ureter, 2 cm above the bladder, there was a stone measuring 1 by 
07 cm, with moderate dilation immediately above it, but otherwise the right 
kidney was normal. , 

The pahent was advised to undergo mampulabon and extraction of the 
right ureteral calculus, followed at a later date by exploration and removal ot 
the stone from the left kidnev Accordingly, on December 12, under intrave- 
nous pentotbal sodium anesthesia, the stone in the nght ureter was engaged 
with the Council stone extractor The next day, under the same type of anes* 
thesia, the extractor was withdrawn but failed to dislodge the stone Alter 
several attempts the stone was then removed with the Johnson stone extrac- 
tor There were no untoward reactions following these procedures and, on De- 
cember 17, 1938, five day's after admission, the patient was dismissed to 15 
home in satisfactory condition 

Three days later be experienced abdominal distress, with nausea and vonu 
ing followed by jaundice He returned to the Clinic on December 23 He v 
definitely jaundiced but complained of nothing else No drugs, other than e 
anesthetic agent, had been administered during this entire period A preliminary 
diagnosis of intrahepabc jaundice was made and intravenous injection of g a 
cose was started Within the next few hours there were marked increase in ^ 
jaundice, profound prostration, fever and tachycardia Laboratory examin 
tion yielded the following results 

Serum bilirubin direct, 154 mg per 100 c.c 
Blood urea 104 mg per 100 cc. 
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Leukocytes 30,200 per cu mm of blood 
Hemoglobin 5 1 gm per 100 exu of blood 
Erythrocytes 1 800 000 per cu mm of blood 
Reticulated erythrocytes per cent 17 8 
Urinalysis albumin grade 4 (pus) 

Urine culture Escherichia coli 

Blood culture negative In forty-eight hours 

Fragility of erythrocytes per cent 

Dec 26 1938 Dec. 30 1938 

patient, 0 48 to OBO patient, 042 to 0B8 

control, 0 44 to 0 32 control, 0 44 to 0B4 

It became obvious in the few hours since he had left home that the patient 
was in a state of acute hemolytic crisis Examination of blood smears disclosed 
a remarkable picture of phagocytosis and destruction of red blood cells oc- 
curring in the peripheral blood. There was anlsocytosis, with considerable in- 
crease in regeneration hut not the generalized spherical microcytosis of the 
red cells seen in familial hemolytic icterus, although some microcytes were 
present. Monocytes, macrophages and neutrophilic polymorphonuclear leuko- 
cytes were all engaged in this erythrophagocytic process. 

The patient continued acutely ill, presenting a picture of shock cyanosis 
fever (104 F ) tachycardia (140) and respiration 30 to 40 per minute He 
was placed in oxygen and transfusion of 500 cx: of dtrated blood followed 
f i? CXm ^ P®* cent elution of glucose, was given dally Within twenty- 
our hours the erythrophagocytaris had ceased and within five days the num 
, °* leukocytes had fallen to normal levels and the erythrocyte count and 
™ ucs for hemoglobin were appreciably rising Liver extract was administered 
parenteraHy for six days and iron by mouth for some time thereafter On the 
we my~cighth day after admission the following determinations were made: 
Hemoglobin 12B gm per 100 cc. of blood 
rythrocytes 4 090 000 per cu mm. of blood 
Leukocytes 6700 per cu mm. of blood 
Ulood smears: essentially normal 

_ , 3 recovery was delayed by the development of bronchopneu- 

i, , i rjT ® Ta “° 1° f* 1 ® base of the right lung which necessitated a stay in 
of fourteen days after the blood had returned to normal No cbemo- 
Frnm * n tTeatir, 2 the pneumonia in view of this recent blood crisis 

fusion c ^ nica ^ improvement, which started after the first trans- 

put dt 6006 renal damage began to disappear* the albumin had coro- 
Q fi n ® Qn d the blood urea had returned to normal 
treatment ti, A ? ° f dismissal At the end of the first twenty four hours of 
the heloht ? erum bilirubin which had been 15 4 per 100 ca at 

Candice. On vkf dropped to 107 with associated clearing of the 

4 1 and rm °ay treatment the value for serum bilirubin was 

direct van d J! 2 0 on the ninth day it was 1 mg per 100 c.c. The 

cm-ny u,_ ^ reaction however persisted for several day*. After re- 

of homo at which time hi* only treatment consisted 

and labomvnn.' retUTT1 ®d to the Clinic one month after dismissal 

f^ve *® following results 
L^W^otSJ 0000 P« cu. mm of blood 
BlJ? 5 8 000 per cu mm of blood 
^ 100(1 lm ror- normal 

Pyuria. VUS health except for persistence of dysuria and moderate 

her 1939 he returned to the Clinic for left pelviolithotomy which 
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was performed on November 20, 1939 Postoperative convalescence was again 
delayed because of the development of postoperative pneumonia m the nght 
lung, which proved to be a Type XXIII pneumococcic pneumonia In view of 
the fact that the blood was entirely normal except for mild leukocytosis (14,- 
300 per cubic mil limeter of blood) associated with the pneumonia, the patient 
was given sulfapyndine by mouth for four and a half days and made an ex- 
cellent recovery He remained well 

Discussion of Case 9 —This case illustrates an acute hemolytic 
process associated with an infection, that is, acute Lederer s anemia 
Here then was no previous history of hemolysis and the entire pic- 
ture was one of an acute process The fragility of the red blood 
cells was essentially normal and spherocytosis was not outstanding 
on examination of the blood smear The prompt response to trans- 
fusion, without recurrence, is final proof that this represents a case 
of Lederer’s anemia 

Case 10 Acute Hemolytic Anemia Dependent on Rh Factor— A married 
white woman, twenty-nine years of age, was admitted to the hospital by am 
balance, acutely ill with “anemia and jaundice ” 

Ten years before, she had undergone cholecystectomy elsewhere for gan- 
grenous cholecystitis Jaundice, nausea and vomiting had been present before 
the operation 

Following cholecystectomy, she had remained relatively well until two 
months before admission, when she had noted dyspnea on exertion, tachy- 
cardia, throbbing temporal pulsations and other symptoms of severe anemia 
She was given large doses of liver extract and then was hospitalized for tnns 
fusions According to her history, she had improved on this regimen, the con- 
centration of hemoglobin rose to 60 per cent and she felt much better Adm n- 
lstration of liver extract was continued, but without transfusions, and she agam 
had become anemic Further transfusions had been given but reactions had be- 
come more frequent and severe and were accompanied by oliguria, passage o 
dark brown urine, jaundice, chills and fever The relationship of the [aundce 
in time, to the transfusions, was not definitely clear in the history There a 
followed again a period of improvement for no known reason hut, two wee 
before admission to the Clime, another severe relapse had occurred Reactions 
to transfusions had become very severe and, in spite of her receiving b oo 
every other day, she had become progressively more anemic 

On physical examination at the Clinic the patient was found to be 
dyspneic and anxious Her slan was jaundiced and the mucous membranes we 
very pale She was moderately dehydrated The spleen extended below an 
to the right of the umbilicus, while the edge of the liver was down near y 
the same level Both organs were tender Laboratory findings were as fo on 
Urinalysis essentially negative 
Hemoglobin 4 7 gm per 100 c c of blood 
Erytlirocytes 1,300,000 per cu mm of blood 

Leukocytes 11,800 per cu mm of blood A je- 

Blood smear hypochromic microcytic anemia, with marked increase 
generation, some spherocytes, scattered myeloid lrnma 
of all forms back to the stem cell, with normoblasts, 
abnormal large lymphocytes with immature nucleus pa 
Fragility of red blood cells normal 
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Xlino test for syphilis negative 
Seram bilirubin direct 12.9 mg per 100 c. c 
Indirect, 2-5 mg per 100 c x. 

Blood urea 20 mg per 100 c-c. 

Serum proteins 7.8 mg. per 100 C.C. 

Albumin globulin ratio 1/1 JM 
Prothrombin time 23 sec. (normal, 18) 

Blood group 0 

Rh factor Rh negative with anti Rh agglutinins present in serum 
Became of the patients extreme anemia and dehydration she was given 
solution of glucose intravenousl) and a transfusion of 500 c.c. of Rh negative 
blood She experienced no reaction The next day another transfusion of Rh 
negative blood was started but a reaction characterized by chilliness urticaria 
and asthma developed so that it was discontinued. The hemoglobin now was 
2.6 gm. per 100 cx. of blood and the Jaundice was deepening and taking on a 
definite green tlngo (bfllverdinemia) Bile now appeared In the urine The 
Jaundice rapfdly deepened, the patient went into a coma and died four days 
after admission Permission to perform necropsy was refused 

Discussion of Case 10 —This case probably represents a type of 
hemolytic disease that is secondary to transfusions of incompatible 
blood os determined by the Rh factor What this patients under 
j)dng disease -was is not known, it might well have been cirrhosis 
°* ^ ver secondary congestive splenomegaly, since her final 
course indicated hepatic failure. However, the acute hemolytic 
p ase probably was due to her Rh negativity, with the development 
^ agglutinins following the multiple transfusions of 
ood of unknown Rh type In any such case in which multiple 
fusions are given, the Rh factor should be determined and if 
Ih negative test results, only Rh negative blood can be used 
blood C1 ^ eS foUow repeated transfusions of Rh positive 

Idiopathic Thrombocytopenic Purpura.— This disease may be 
0r acu * e dio chronic form may become acute 
cally It is manifested by a tendency to bleeding and usually 
tbp 16 Bre P e t©chiae or ecchymotic spots in the slon Depending on 
con - Seienl 7 disease, bleeding may take place from any mu- 

° or organ and, most dangerously, into the 

death CoV0T l n 6 5 This last is not uncommonly the cause of 
diagnosis 0ne ^ most: im purtant reasons for early and accurate 

Dkw * sease * s fundamentally due to lack of Hood platelets The 
mav K» ma ^ ° e destroyed by the spleen or formation of platelets 
batccL ^ y some splenic action this point is still do- 

0 f nlenK. 61 ? 3 “P^Hon however, usually discloses the presence 
en (_ .j.™ ° megakaryocytes and manj young forms may be pres 
of rp a e ,? , er hone marrow elements are normal unless formation 
red cells is increased due to hemorrhage. 
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Sternal aspiration often is necessary to distinguish acute leuko- 
penic leukemia or aleukemic leukemia from thrombocytopenic 
purpura Thrombocytopenic purpura may be part of an aplastic 
anemia, m which case all bone marrow elements are reduced. Spleno- 
megaly, unless an acute exacerbation is in progress, seldom is pres- 
ent m this disease and, when it is present, should arouse suspicion 
of primary leukemia or other disease which may cause thrombo- 
cytopenia, however, m the chrome case, splenomegaly may be pres- 
ent as part of the syndrome 

The diagnosis is made from the history of purpura, the objective 
evidence of purpura, a low platelet count, a prolonged bleeding 
time and lack of clot retraction Coagulation time is not disturbed 
but, as stated, the clot does not retract after formation but makes 
a soft, jelly-hke mass There should be no disturbance in red or 
white cell counts unless anemia or leukocytosis results from hemor- 
rhage or mtercurrent infection In severe hemorrhage, however, 
there may be marked anemia and leukocytosis with a leukemoid 
reaction, which often raises the question of whether the condition 
at hand is leukopenic myelogenous leukemia The tourniquet test 
is positive 

It should be stressed that occasionally thrombocytopenic purpura 
is secondary to acute infections, particularly diseases of childhood 
The patients usually have a spontaneous remission following disap- 
pearance of the primary infection if they are supported with trans- 
fusions during the acute phase 

Sternal aspiration should be performed on these patients to rule 
out leukopenic leukemia as well as to determine the presence or 
absence of megakaryocytes before considering splenectomy 


Case 11 Acute Thrombocytopenic Purpura —A white girl, ten years of age, 
was brought to a hospital in Rochester by ambulance and was admitted in a 
state of shock from loss of blood She was bleeding profusely from the gums 
and nose She vomited blood after admission to her room and had been pass 
ing blood in her urine and from her bowels She was covered with purp ur, c 
spots and petechiae Her puke was extremely rapid and thready and her b oo 
pressure could not be obtained She was exceedingly thirsty, had air hunger 
and gave all other evidences of hemorrhage A transfusion was started unme- 
diatelv and 1,000 c c of blood was given m the next few hours without rcac 
tion The girl began to come out of her state of shock and, with the admin 


trataon of a small dose of morphine, she was soon asleep , , 

The past history, obtained from the mother, disclosed nothing n f 

As for the condition at hand, the child had been well until a few weeks be ° 
onset of the episode for which she had been brought to the Clinic Abou ^ 
weeks before her admission, she had had a few bruises on the extremities an 
after she had wept petechiae had appeared about the eyelids, where s e 
rubbed them A few davs before the acute onset, her mother had notice i 
her pillow, some blood that had oozed from her gums during the mg 
next had begun to have nosebleeds and, due to the seventy of the nose e 
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and the bleeding from the gums as well as because of the presence of exten 
cc ^’ mQsiJ aQc ^ peteddae she had been admitted to a hospital near her 
ome. There her course in the next forty-eight hours had become rapidly worse 
jputro-kitestinal and renal bleeding had begun She had been given a 
tran fy m J m °f blood and had been sent to Jtocbester 

ml cxn rT1 ^ n a ^ on except for tho widespread bleeding and a palpable 

rpieen, did not reveal anything remarkable Albumin and red blood cells were 
. , ~J® urinc The concentration of hemoglobin in the blood was not de- 

ed. Examination of the blood gave the following results 
Erythrocytes: 1 690 000 per cu mm. of blood 
Lcnkootes 48 100 per cu mm of blood 
Elateleti 33 000 per cu. mm, of blood 
Keti culottes per cent 19 
Bleeding time 12 minutes 

Blood smear marked regeneration with normoblasts leukocytosis with 
myeloid immaturity of all forms back to the stem cell, no 
platelets seen 

on nd V° f condition cf the patient she received 1,000 c,c. of blood 

misnon. For these reasons other confirmatory laboratory examinations 
l, .?* 003 Equation time, clot retraction time sternal aspiration and prothrom- 
bin time, were not performed, 

fnll acute thromboc>iopenic purpura was made and with tho 

inlenert tran5 ^ U5 ^ on °f 1 000 c.c. of blood controlling her bleeding 

CTHircn „° my WQS , Pf t rforme ^ as on emergency operation. Her postoperative 
numlw , remarkably free of any complications ail bleeding ceased and the 
Thfl Hn u Plotelets gradually rose to normal in the following three weeks 
but. di.ri -7v° num ^ r of platelets was much slower than had been expected 
reemren/^tm 6111111112 *be remained perfectly well without any 

000 nr. ~ Vj ,„ smj hst y*ar f ox tonsillectomy her platelets numbered 210 - 
seconds Ail ^leod a^d bleeding time was three minutes thirty 

examinant otl>er blood values were normal and laboratory tests and physical 
examination gave negative results 


^ ure r 071 °f£ase 11 — While Ibis case presented the typical pic- 
l eu v pm . ncutc thrombocytopenic purpura, the possibility that acute 
Parttml present had to be ruled out Acute leukemias, most 
taken ^^openic type of the disease, are commonly mis 

Bcute thrombocytopenic purpura. The bleeding of 

which n enua 15 secondary to the thrombocytopenic purpura 
Qdennn 3 ( fb° in ^ an ^ eS acute leukemic process Lack of peripheral 
rhaeio ‘ h ^ we ^ ^ °f an Y history previous to the hemor- 

the evid enomena ’ ' vere hi favor of purpura The leukocytosis with 
Waj ^maturity which was present, was confusing but 

pretsirm 1 COTT1 P a hble with copious hemorrhage and was an ex- 
ticulrvn.'f re S ener fttive activity of the bone marrow The re- 

Dda G COUI1 ^ wa5 further evidence of the same while the ane- 
Durnbcr r eC ,° ac ^ ir ^’ *° hemorrhage The classical findings of 1cm 
jfui , 01 Platelets and prolonged bleeding time were present and 
could h not been felt that the case constituted an emergency time 
ave been taken for coagulation and clot retraction studies 
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and they would have been helpful, since clot retraction should have 
been absent if the condition was thrombocytopenic purpura Again, 
if the condition had not been so acute, sternal aspiration would 
have been done further to rule out acute leukemia and to determine 
the presence or absence of megakaryocytes The postoperative 
course, however, verified the diagnosis of acute thrombocytopenic 
purpura 

Case 12 Chronic Thrombocytopenic Purpura With Acute Exacerbation - 
A white farmer, fifty-one years of age, first came to the Clinic in July, 1943 
He complained of bleeding from the bowel and of loss of weight A small rec- 
tal polyp was felt to be responsible for the loss of blood and it was fulgurized. 
The man had an exophthalmic goiter, with marked symptoms, and thyroidec- 
tomy was performed without incident 

The patient returned m December, 1943, for repair of a troublesome nght 
inguinal hernia Following operation, a hematoma developed in the wound 
This was evacuated and the wound healed without further trouble 

Again, in June, 1944, the man came for re-examination of the rectum There 
was no evidence of recurrence of the polyp At the end of January, 1945, he 
was admitted to the hospital because severe purpura constituted an emer- 
gency condition He was bleeding from the nose, gums and gastro-intestmal 
tract and lesions of severe purpura were found m the skin and conjunctiva 
There were some neurologic findings and mental confusion to suggest sub- 
arachnoid bleeding 

In November, 1944, pain had developed in the head and investigation of 
the sinuses had been earned out elsewhere The nose had continued to bleed 
for days afterwards and purpunc spots had begun to appear on the lower ex- 
tremities After a month of this type of trouble, the man had been hospitalized 
and transfusions had been given During the month before he again returned 
to the Clime, he had received twelve transfusions and had had some rather 
severe reactions For several days he had vomited considerable blood and had 
had melena 

At the time of physical examination at the Clinic the man was rather con- 
fused mentally and much of his history, a significant part of which will be re- 
lated subsequently, was obtained from his wife There were conjuncbval hem- 
orrhages, large blood clots around the gums and m the nose and the skin was 
covered with purpunc spots and petechiae On the shins was a brown pigmen- 
tation, which was the result of his bumping his shins with milk cans during 
previous years It was now that there was elicited a history of easy bruising 
during most of the patient's adolescent and adult life, together with frequen 
epistaxis and occasional bleeding from the gums On examinabon of the thorax, 
some rales were heard m both phases The pulse was rapid but there was no 
bruit. The spleen extended to the left of the umbilicus, while the liver was 
easily palpated Laboratory findings were as follows 
Unnalysis specific gravity, 1 022 
albumin, grade 2 
sugar, none 

red blood cells, grade 3 
pus, grade 1 

Hemoglobin 8 0 gm per 100 c c of blood 
Red blood cells 2,360,000 per cu mm of blood 
Leukocytes 3,700 per cu mm of blood 
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Differential leukocyte count, per cent; lymphocytes 39 

monocytes 5 
neutrophils 54 
eosinophils 1 
basophils 1 

Platelets 20 000 per cu mm of blood 

Blood smear no platelets seen mailed increase in regeneration; mild leu 
kopenia 

Bleeding time still bleeding at end of 30 minutes 

Clot retraction no retraction in 16 hours 

Blood group; A 

Hh factor: positive 

Blood urea 130 mg per 100 c^. 

Blood creatinine 6 7 mg per 100 c.c 
Serum bilirubin direct, 0 

indirect, 1,3 mg per 100 c.c 

Sternal aspiration active bono marrow numerous megakaryocytes on the 


miau 

Roentgenologic examination of the thorax gave negative results 
A diagnosis ot acute exacerbation of chronic thrombocytopenic purpura 
was made. Splenectomy was performed without untoward incident on the day 
admission The following day the white blood cell count had risen from 
previous leukopenic levels to 30 000 per cubic millimeter of blood while 
S kESrS °C plaf ? lets had risen from 20 000 to 97 000 per cubic millimeter 
wUk'rtT* vi* j °f dle next hven ty four hours platelets numbered 234 000 
w*, « ^ bl ??7 o tli cruise remaining constant. The postoperative course 

hWvt eVeD , , eaccept f° r persistent elevation of the values for blood urea and 
th* tf' Even at the time of the patients dismissal three weeks later 

e value for blood urea was 60 mg per 100 ac. and that for blood creatinine 
1 004 hr, ac ^ ^ OT the urine, the specific gravity ranged from 

and albumin of grade 2 was present and occasional red blood cells 

cuhio fo ? nd Following the peak value for platelets of 284 000 per 

nlntpipL mm y cr °* blood, which appeared on the third postoperative day the 
it wu iq°(W\ S^u^y receded until, at the time of the patients dismissal, 
wn, a PProximately at the pr e op era tive level. The man however 

™ COm P letcl y free of any hemorrhagic trouble. 


hoy^ 011 ^ 011 ^ aS€ ^ ** fnterestiug that this patient should 

otx tw Un ma l or surgical operations without undue trouble 

chroni^ u ^ 6 year preceding the acute exacerbation of 

menHrm l ? nbo< 7 topenic P ur P ura - Until the acute condition arose, 
had nnh fL ni ? made of a teaden cy to bleed and the patient 

Weeding Shif * ^ his c recurrln S nosebleeds or the occasional 
eourtc, die of In view of the subsequent 

When pigmentation of his shins becamo significant. 

i Sri'S' 4 rs “? *■“ —• hjs 
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also illustrates how severe an acute exacerbation of one of these 
seemingly benign, chrome conditions can be 
The degree of anemia is adequately explained by the amount of 
blood lost but the fact of the leukopenia raised the question 
whether some other diseases might be in the background, particu- 
larly leukemia I believe, however, that the leukopenia is explained 
by the continual loss of leukocytes to the tissues, associated with 
the widespread hemonhages, as well as by the splenic effect 
Laboratory findings otherwise fit m with the history, to establish 
a diagnosis of thrombocytopenic purpura, that is, low platelet 
count, prolonged bleeding time and lack of clot retraction 

The degree of splenomegaly also was disconcerting but consider- 
ing that the acute phase had been present for at least two months, 
progressive splenic enlargement could be expected 

Renal insufficiency may have been due to hemorrhage into the 
ladney and toxic nephritis secondary to numerous transfusions and 
transfusion reactions 

Another interesting feature of this case is the immediate post- 
operative rise in the platelet count, followed by a progressive fall 
to preoperative levels, without hemorrhagic manifestations This is 
of common occurrence m the chrome case when splenectomy is per- 
formed but the therapeutic result makes splenectomy worth while 
m spite of the later values for platelets 

Primary Splenic Neutropenia —Primary splenic neutropenia was 
described as a clinical entity by Wiseman and Doan , 17 18 and, while 
the condition is not of common occurrence, it must be borne in 
mind in all cases in which splenomegaly and associated neutropenia 
are present There are some cases of so-called Bant is syndrome in 
which the leukopenia may be a prominent feature and undoubtedly 
there are some instances in which the two conditions meet on com- 
mon ground In primary splenic neutropenia, the phagocytic activ- 
ity of the spleen evidently is directed toward the neutrophils or else 
the spleen exerts a suppressive effect on the bone marrow Patients 
commonly present the symptoms of fatigue and recurring mild or 
severe septic states There is a chronic neutropenia, however, 
times of acute exacerbation of the disease, neutrophils may be a 
sent and all of the complicating sepsis, ulceration and prostration 
that go with this phenomenon may be evident The spleen enlarg 
at this tune and may be tender The history of easy fatigability sn 
recurring episodes of vague malaise and aching, as well as the 
tory of acute episodes, is important Laboratory work will dis ose 
distinct neutropenia or agranulocytosis, without evidence o i 
maturity or abnormalities of the other blood elements Sterna as^ 
piration wall reveal hyperplastic marrow, with essentially norma 
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SKaeleft 6 myel0id ClaDCntS ' nJth ° Ugh *«* be 

pr^enSemm^frn^Jf if" 1 ® Jcukemia wlth railed leukopenia 
of d fficu!t ^“gnostic problem. Careful exwnmatton 

of the blood smears in acute leukemia, however, would reveal tW 

«Ed^ lym ? h0CytCS “ 0)0 diIFerent,al ““t are actu 
^ 5 ,‘f ati0 ' 1 sh ° uld rc veal a leukemie pie- 

« £r P ss ( r^fr'’ B * re '™»' »“• 

- - “» ^ 

a Ee, was admllM% ^n' V * dte ,VDman d*ty two yean of 

ta* spleen a»da Wwl^ct.n, W ^ “^nlng of ,J££ a 
PVtical examination elsewhere In M 2 £^’”} eea,y H:on /ouDtJ m roulhto 
whlto blood colli per cubic leukopenia (3 000 to 5 000 

re-dambiatlonj during the ensulnTuJ l blood) had been found on frequent 
platan other than that she fntigutrf eoSy S '* mad ' °° part,cu,ar a>ui- 

acute Illness White blood cell, had 

SSSJ-I* SymplonTwZ £rCTSZbK ° nl> ' 3 ^ 

plrahny tract and there was iSL» a, lbe upper P 31 * ol *e res 
for three week, aTthe^emZ^ 8 ^ coarse had con- 

roeut bad consistedkf , , 0 l ' m P<auture had been 103 to 103 F T m i 

nucleotide (sodium join™ dZZfZI rf ¥ ood , nnd administration of pent 
and Follow bone 1^ * a ribonucleic add 

^®S hemorrhagic phenoroZ rro had been no associated anemfa 

t0 around 3,500 nor cubic mini ** °/ b,ood e, owly bad 
4°“ bad subsided. Fathrnf^dm 1 ? 0 ™ me ‘ CT , of b!t, °d u die fever and Jnfoc- 
as had the ncutro^I. ^iSd^n^ W ‘T”,' 5 ,"'' 1 , to the of admis- 
“d descending „ hj kTsoO^ ww Jubie ^ ° f w ^! e , b,ood “& fluctuating. 

On esamtaatlon the r ° ™ f!Ume,c r of blood 81 

^L Sl, » "-ulsbcd 140 T^iThe l'° ^ WU and well nonr- 

* Women was not easy tbemmll. j °f d WB * no1 ln acute distress Thu 

SSfcWf Tb» ^ e^d !™fdt l ht:" P V'' mC n «*» ™r P Z ™ 

^e«ta .’ST' 5 ' Eudin^rlLi'eT or W finBer brradtf “ below the 

Erythrocytes /oinmn" 100 cc- of bIwxi 
Lauboeytei PCT m mm of blood 

DUfcremS m mm of blood 

° Cy<C eoon * P" cent lymphocyte, 01 0 
monocyte, ISO 
neutrophils 10 0 
eosinophils 1 0 
basophils in 
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Platelets 51,000 per cu mm of blood 
Reticulocytes, per cent 2 7 

Blood smears some microcytosis m addition to tie neutropenia, no lmma 
tunty, some toxic granulation of the neutrophils 
Sternal aspiration essentially normal marrow except for some sluft to the 
left in the myeloid line and toxic changes, megakaryo- 
cytes not seen m the preparation 
Liver function test ( bromsulfalein ) dye retention, grade 2 
Serum bilirubin indirect, 1.2 mg per 100 cc 

Splenectomy was performed on September 4, at which time some evidence 
of hepatitis was found and a specimen for biopsy was taken from the liver In 
addition to a large spleen (900 gm ), one accessory spleen was found The 
pathologist’s report on the hepatic tissue read, "chrome hepatitis with fatty 
degeneration ” In the afternoon of the day on which splenectomy was per- 
formed, the patient’s white blood cells numbered 7,600 per cubic millimeter 
of blood The next day ( September 5 ) results of examination of the blood were 
as follows 

Red blood cells 2,900,000 per cu mm of blood 
White blood cells 9,000 per cu mm of blood 
Differential leukocyte count, per cent neutrophils, 735 
Platelets 209,000 per cu mm of blood 

Except for mild, left diaphragmatic pleurisy with effusion, the postopera 
tive course was uncomplicated The number of wlute blood cells ranged up- 
ward to 15,000 per cubic millimeter of blood and the platelets to 350,000 
The patient remained well and blood values, determined elsewhere on 
January 4, 1944, were normal, as follows 
Hemoglobin 85 per cent 
Erythrocytes 4,730,000 per cu mm of blood 
Leukocytes 7,650 per cu mm of blood 
Differential leukocyte count normal 

Discusszon of Case 13 —This case was not clear-cut but splenec- 
tomy gave a good therapeutic result There is much here in favor 
of a diagnosis of congestive splenomegaly secondary to low grade 
cirrhosis of the hver The relevant findings are the retention of dye, 
grade 2, on hver function test and the questionable ascites (not 
found at the time of surgical operation) The history of spleno- 
megaly being present for twenty years is against the existence o 
any active cirrhotic process, unless a “bumt-out” process is assume 
to have been present along with residual splenomegaly At 
events, the outstanding feature is splenic activity with a persisten 
leukopenia which eventually produced agranulocytic episodes A so, 
mild thrombocytopenia was associated with the leukopenia, 
though purpura never was evident Chrome splenomegaly of ong 
standing is not an uncommon occurrence in association with con 
genital hemolytic anemia and it might be expected to be foun i 
the presence of chronic splenic neutropenia The diagnosis is a 
quately supported by the peripheral neutropenia, the hyperpas ^ 
bone marrow and the history’’ of recurring agranulocytosis T ic nj 
turn of the peripheral blood picture to normal would seem e 
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mtely to establish the conclusion that the splenomegaly was respon 
sible for the previous chronic neutropenia 

CONGESTIVE FORMS OF SPLENOMEGALY 
Congestive Splenomegaly (Bantl’s Syndrome; Splenic Ane- 
mia) —There has been controversy over this syndrome since study 
of it was initiated by Banb m 1883 Not only has the etiology of 
the syndrome been disputed, but its actual existence has been dial 
lenged. It is rather poorly defined and probably includes several 
entities which may eventually be established as independent syn 
dromes, for instance, (1) cirrhosis of the liver with splenomegaly, 
(2) abdominal thrombophlebitis particularly thrombophlebitis of 
the splenic vein, (3) splenomegaly secondary to venous obstruction 
by extrinsic causes, (4) chronic infectious splenomegaly and so 
on The term “congestive splenomegaly' has been offered for this 
syndrome since there is much evidence to suggest that a chrome 
obstructing lesion at the portal or splenic vein is responsible for 
the enlargement of the spleen 0 i° is i* is p, f}j e presence of pro- 
gressive splenomegaly of long standing, it is not difficult to consider 
the variable blood finding (anemia, leukopenia and thrombocyto- 
penia) as a tertiary phenomenon dependent on the splenomegaly 
and not necessarily on the original pathologic change At all events, 
the congestive hypothesis gives a good working basis for differen 
rial diagnosis 

This condition originally was described as affecting young indi 
v uals It was considered to be due to an unknown toxin which 
produced splenomegaly and cirrhosis of the liver, the cirrhosis being 
e cause of eventual deatb if the patient did not succumb to 
lle ™ QTr hage from his varices first 
. workers now believe that if cirrhosis is not part of the 

ginal pathologic condition it does not necessarily develop If 
congestive splenomegaly is to be explained from an anatomic stand 
on Jni 6 ^ rr hosis of the liver should occur first and the hepatic 
a on should give rise to chronic obstruction of the portal vein 
a secondary splenomegaly If the splenic vein becomes obstructed 
to ilf 1 'jj rnn pressure or intrinsic thrombophlebitis, the obstruction 
c ovv of blood will produce chronic passive congestion of the 
cen and will result in progressive enlargement of this organ It 
cscmhJ 0 j scc . n ’ '”th such obstruction why varicosities of the 
aovinl ° e ', P ky a shunting of the circulation away from the 
a, ' e n an ° U P through the gastric and esophageal vessels to 

Th^T cava 116 ) 

to the -Hi Peripheral blood undoubtedly are secondary 

*P enamegaly, although the nature of this is not clear In 
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the majority of the cases -there is some disturbance m the values 
for any or all of the bone marrow elements in the circulating blood 
In so-called splemc anemia, when present, ordinarily there is no 
evidence of hemolytic activity of the spleen The anemia may be 
normocyhc and normochromic, suggesting suppressed bone marrow 
activity or, m some cases, particularly if cirrhosis of the hver is an 
outstanding feature, macrocytosis may be present In cases in which 
repeated hemorrhage takes place, microcytic hypochromic anemia 
of the uon deficiency type can be expected Commonly there is a 
neutropenia, which again may reflect increased phagocytic activity 
of the spleen or some suppressive effect on the bone marrow The 
same can be said for the thrombocytopenia 
Following splenectomy, the blood values usually return to more 
nearly normal levels and this, I beheve, is the greatest indication 
for splenectomy m this disease A secondary benefit is that the 
blood which formerly went to and from the spleen is eliminated and 
this reduces the load on the collateral circulation However, there 
is usually no diminution m size of the patient’s varicosities and 
hemorrhage usually will recur If the congestive or obstructive 
hypothesis is correct, the above could be expected, since splenec- 
tomy in no way alters the circulatory bed itself If cirrhosis of the 
hver is primary, there is probably little to expect from splenectomy 
other than correction of the blood values which may be secondary 
to the splenomegaly It would not be expected that the cirrhotic 
process would be altered and, if cirrhosis is present, treatment 
should be that used for primary cinhosis of the liver 

In the differential diagnosis of this condition, hver function tests 
should be employed In cases m which abdominal thrombophlebitis 
involving die portal or splemc vein or both is present, there is often 
a history of recurring bouts of abdominal pain, leukocytosis an 
physical findings suggestive of an acute condition of the abdomen 
Splemc infarctions are not of uncommon occurrence in association 
with this condition and they may be extensive, giving rise to a 
splemc abscess This rather poorly defined syndrome often is diag- 
nosed by excluding, one after another, the other forms of spleno- 
megaly 


Case 14 Abdominal Thrombophlebitis and Infectious Splenomega a 
white housewife, twenty-seven years of age, was admitted to the Clinic in 
vember, 1942 She complained that she had had recurrent attacks of abdoim 
pain for four years The attacks were consistent in their manifestations^ fi 
occurred at intervals of from one to five weeks Each attack lasted from 
to five days Between attacks the patient was free of symptoms and const e ^ 
herself in good health An attack was characterized by fatigue of gradvn o _ 
and vague distress, which warned her that an attack was impending i e ^ ^ 
was described as heavy, constant, severe, aching, with occasional sharp* 
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bing episodes and it would be felt over most of the abdomen 'vith no point 
of localization that the patient could determine. There wax always extreme ab- 
dominal tenderness and associated fever During the first dn> or two, the 
woman was in constant agony and finally would be worn out from thrashing 
and writhing In bed. About the third day she would become nauseated and 
would i tart to vomit Then the attach would wear off and the patient would go 
into a sleep of exhaustion after which she was well until the next attach Prac- 
tically no foods or liquids were tahen during the attacks and the patient was 
unable to relate them to any type of food or to nervous tension She had never 
been jaundiced, had not had shaking chills and the temperature never had been 
high The fever may hflN’e been of a dehydration type. There had been no 
gastro- intestinal bleeding and no change in the stools Swelling and urticaria 
had been absent At the time of the patients admission she was just getting 
over an attach. Appendectomy had been done elsewhere in July 1942, without 
altering the attacks. 

Physical examination revealed that the patient was well developed and 
weighed 125 pounds (50 7 kg.) Blood pressures were 108 ram of mercury sys- 
tolic and 85 diastolic. The pulse rate was 108 per minute and the temperature, 
994 F The entire abdomen was tender and the patient was unable to relax 
well for examination. Definite, localized tenderness was not found The spleen 
was easily palpable. Tire rest of the examination did not disclose anything re- 
markable Another attack developed while the woman was being examined at 
the Clinic and she was hospitalized. Laboratory findings in November 1942 
revealed the following 

Urinalysis specific gravity 1-026 
reaction add 
albumin, grade 1 
red blood cells grade 1 
pus grade 1 

Second urinalysis; negative 
Hemoglobin 8 3 to 7 4 gm. per 100 exx of blood 
Erythrocytes 2,730 000 to 3,500 000 per cu mm of blood 
Leukocytes 5,200 to 2,500 per cu. mm of blood 
Reticulocytes per cent 1 8 to 5 7 
Platelets 38 000 to 03,000 per cu. mm. of blood 
Bleeding time 0 minutes to 14 minutes and 35 seconds 
Blood smear hypochromasia, with considerable increase In regeneration 
same macrocytes moderate toxic changes in neutrophils re 
duced platelets 

Seram bflirublm indirect, 1.2 mg. per 100 c.c. of blood 
Blood group B 

Fragility of red blood cell* normal 
Sedimentation rate 46 mm per hour (Wertergren) 

Bk»od urea; 26 mg per 100 ce. 

liver function test ( bromsulfalein ) ; no retention of dye 
* wo itools for occult blood: gualac, negative 
. . benzidine, positive 

Anaiyxli of gastric content total acidity 32 

free hydrochloric add, 20 
n quantity 80 c-c 

I , OCT1 tgenogram* of the thorax, gallbladder stomach esophagus (for vnr 
uroo-m tTria " bowel and colon gave negative results a* did, also the excretory 



766 


MALCOLM M HARGRAVES 


It was believed that the woman probably had recurring abdominal thrombo- 
phlebitis and exploration, with splenectomy, in spite of its additional risk was 
advised if no other abdominal pathologic condition was found to account for 
the attacks The woman elected not to undergo surgical operation at that time. 

The patient returned in March, 1943, having had three or four attacks which 
had been more severe and of longer duration than those which she had ex 
penenced previously There had been no other change m her condition and 
physical examination gave essentially the same results as those obtained on the 
previous visit The spleen was very tender and extended 3 cm below the costal 
margin Laboratory findings were as follows 
Urinalysis negative 

Hemoglobm 7.3 gm per 100 c.c of blood 
Erythrocytes 2,880,000 per cu mm of blood 
Leukocytes 5,000 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 115 

monocytes, 6 0 
neutrophils, 81 5 
eosinophils, 1 0 

Reticulocytes, per cent 3 7 
Platelets 28,000 per cu mm of blood 
Bleeding time 14 minutes and 40 seconds 
Coagulation time 7 minutes 
Sedimentation rate 35 mm per hour 

Blood smears hypochromic anemia with increased regeneration, regenera 
tive macrocytes and toxic changes in neutrophils 
Stools for occult blood guaiac, grade 4 

benzidine, grade 4 

Serum bilirubin indirect, 1 2 mg per 100 c c 

Abdominal exploration again was advised and this time the' patient con- 
sented At surgical operation the liver and spleen both were found to be en 
larged but there was no other evidence suggestive of Banh’s disease except 
shght engorgement of the vessels of the stomach There were no adhesions 
about the spleen, no perisplenitis and no evidence of hepatic cirrhosis The 
g astro-intestinal tract was entirely negative on exploration except for a portion 
of the upper part of the jejunum, starting approximately 6 inches ( 15.2 cm ) 
from the hgament of Treitz and extending downward for about 10 inches (25 4 
cm ), where there was some localized, regional ententis The neighboring 
lymph nodes were markedly enlarged The mvolved portion of the jejunum was 
resected well back into the normal portion of the intestine and end-to-end an- 
astomosis was performed The pathologist’s report on the specimen was, chronic 
purulent ulcerative jejuni tis, with penjejurutis and inflammatory lymph nodes 
The postoperative course was uneventful, although two transfusions were given 
because of anemia. , . 

The patient again returned m October, 1943, stating that she had re 
better during that summer than for a long time In August, however, she ha 
been found to be anemic, red blood cells numbered 3,000,000 per cubic mi 
limeter of blood and the concentration of hemoglobm was reported as 4o per 
cent Administration of iron and hver had been followed by improvement an , 
the week pnor to her coming to the Clinic, she had started to compkiin o 
weakness and generalized abdominal pains, less severe than before Gene ■ 
physical exminabon gave essentially the same results as before, the spleen ^ 
extended a distance equivalent to three finger breadtlis below the costal margin 
Laboratory findings were as follows 
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Urinalysis specific gravity 1 030 
reaction add 
albumin grade 2 

Erythrocytes 4 050 000 per cm mm. of blood 
Leukocytes 8,200 per cu ram of blood 

Blood smear bypodiromlc anemia with increased regeneration mild toxic 
changes in polymorphonuclear? 

Results of roentgenologic examination of the small bowel were reported as 
follows "No definite evidence of regional enteritis at this time Large spleen m 
Since no definite evidence of recurring enteritis could be fonnd the woman 
was sent home on a regimen consisting of a special diet, hematinlcs and rest 
She was directed to return in a few months for re-examination 

The patient was in the Clinic in April 1944 with her mother and reported 
that her previous trouble had not been progressive and that she had been feel 
for some months She luid gained some weight and her appetite was 
good. She returned again however in November 1944 complaining of malaise 
weakness anorexia and abdominal pain which was rather constant and was 
unrelated to meals This pain occasionally was colicky in nature and there had 
some vomiting The spleen was about the same size as before and mod 
era e y tender The edge of the liver also was palpable The rest of her ex- 
rrJ 01 ? c ^ 5c ^ 0 * r d nothing remarkable. Laboratory findings were as follows 
Urinalysis negative 

Hemoglobin 8 8 gm per 100 c.c. of blood 
Erythrocytes 2,890 000 per cu mm. of blood 
Leukocytes 6 000 per cu mm of blood 

rate 80 P» hour (Westergren) 

^erum bilirubin indirect, 0.8 mg per 100 c.c. 
uver function no retention of dye 
Stool positive for blood 

°od smear scattered macrocj tes of regenerative type increased regen- 
. e rati on fade changes in polymorphonuclear* 

“ ppcar educed in number 

minal °?* C laminations disclosed the following: The colon and ter 

fetunokfnnrv*+r> 0 T? , um WCTO negative there was evidence of end to-end 
wise was 610 ligament of Treitz, the small bowel other- 

Jo thorax was negative 

abdominai midlngs ln 6ie past, together with the splenic enlargement, 

previom m Z H !! l,on ™ ma< J on November 22, 1944 The scar of the 
adherent to th* t an d the omentum was found to be markedly 

lateral cimtlaHrw. 0151011 Th® wound was vascular and it was thought that col 
The spleen oevdoplng from the omentum to the abdominal wall, 

operation. Ttar- larger than it had been at the time of the previous 

over the stoma .4, ,Vero 5!i “I 004 a ^ out ** aud perisplenitis. Also the veins 
dously dilated ftn d those in the splenic pedicle were tremen 

uial Abdominal ° , ve T SOJ u«wh*t enlarged but otherwise appeared nor 
^ddence of I - r _ Ctp ora ^ < ? 1 S av ® no other positive results and there was no 
tonal manner and °* ^uteritis Splenectomy was performed in the 
Laboratory Ulc P orto P e iative course was not remarkable in any way 

rJl L ™ ln f3 were as follow* 

3°^>oS} P * r 100 C - C " 

''■Cal;?™ per 01 Wood 

P” ou. mm of blood 

The mUmT ? 000 P" «*• mm of Wood 
Mu ' nt haj remained welL 
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Discussion of Case 14 —This case illustrates not only the difficulty 
of diagnosing some types of splenomegaly but also the acute nature 
of some of the abdominal manifestations Not only did this patient 
have attacks suggestive of an acute condition within the abdomen 
but studies of her blood reflected her splenic dysfunction The hy- 
pochiomie anemia could well have been secondary to loss of blood, 
particularly considering the increase in reticulocytes Examination 
of two stools for occult blood gave negative results but the reports 
might well have been positive if repeated examinations bad been 
made Leukopenia as well as thrombocytopenia was present and 
the red cell count was low, that is, all bone marrow elements were 


reduced in number Lengthening of the bleeding time probably was 
the result of a combination of a reduced number of platelets as 
well as of change in prothrombin time The toxic change m the 
polymorphonuclear leukocytes is suggestive of an infectious process 
m this case, while the elevated sedimentation rate also favors such 
a diagnosis, probably both were due to involvement of the bowel 
even though only a small portion was affected The examinations 
of stools and roentgenologic examinations were not helpful and this 
case illustrates the wisdom of exploration when clinical findings and 
history indicate it in spite of the lack of certain substantiating 


laboratory findings 

The history of this patient’s recurring attacks of abdominal pam 
is interesting and, probably because of the high position of her 
enteritis, the history did not include mention of the periumbilical 
distribution of the pam which is characteristic of pam caused by a 
lesion of the small bowel At the time of exploration, although the 
spleen was enlarged, there was little vascular evidence of circula- 
tory disturbance and the splenomegaly could well have been on 
the basis of infection secondary to jejumtis In spite of the fact 
that the diseased portion of the bowel was excised, the patients 
symptoms recurred and, by the tune of her second operation, a 
marked change had occurred in the spleen and its vascular supp y 
These changes constituted evidence of obstruction of the portal sys- 
tem, namely, considerable engorgement of the splenic vessels, m 
crease in the size of the spleen and perisplenitis The question pre 
sents itself whether, in this case, regional ileitis gave rise to secon 
ary abdominal thrombophlebitis, with resulting congestive spleno- 
megaly, or whether, actually, the following sequence was presen 
primary abdominal thrombophlebitis involving the mesenteric ves 
sels with resulting changes in the bowel, spread of the throm 
phlebitis into the splenic vein, finally, congestive splenomega y 

It is unusual, in these cases of abdominal thrombophlebitis, 
encounter as many severe, recurring abdominal episodes as o 
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place in this case They are a feature of the disease however, and 
always should be sought for iu the history The blood findings were 
largely reflections of the splenomegaly and not characteristic of any 
one type of splenomegaly The toxic changes favored the idea that 
an infectious process was present as did, of course, the acute nature 
of the attacks However, in spite of extensive study, a definite diag 
nosis of abdominal thromboplilebitis was not established until the 
time of exploration 

Although the patient became well, only time will tell whether she 
will have further acute episodes due to progression of her primary 
disease The splenectomy has corrected her blood picture. 


Case 15 Cirr/iorir With Splenomegaly —This white housewife, forty-three 
yean of age came to the Clinic on March 20 1945 with a history of having 
experienced gastric hemorrliages in January of the same year After two weeks 
of molena she had entered a hospital. She had been on a regimen for ulcer dur- 
ing this acute episode and following it The patient complained of bloating 
aher eating and in the year previous to that of her visit to the Clinic, stools 
liad been somewhat loose and watery She had been troubled by some nausea 
In the morning at times 

Physical examination disclosed that the woman was well developed and well 
nourished but that her skin and sclera had a definitely Icteric tinge The liver 
was large hard and irregular and the left lobe was prominent. The spleen ex- 
tended u full handbreadth below the costal margin Pelvic examination gave 
no evidence of the presence of masses in the cul-de-sac. Laboratory examina- 
tions revealed the following 

Urinalysis negative (except for a trace of bile) 

Hemoglobin 11 6 gm per 100 c-c. of blood 
Erythrocytes 3 360 000 per cu. mm of blood 
Leukocytes 1 700 per cu mm of blood 
Dliferential leukocyte count, per cent lymphocytes 31 0 

monocytes, 7X) 
neutrophils 57 0 
eosinophils 4 0 


■nt . t basophils, 1.0 

Platelets 61 000 per cu. mm of blood 
Bleeding time 11 minutes 

Blood smear leukopenia anemia, thrombocytopenia mild hypochromasia 
no myeloid immaturity found 
oi. t tclt foT negative 

Cholesterol 201 mg per 100 ac. of pksma 
Cholesterol esters 107 mg per 100 c.c of plasma 
hemm bilirubin direct, 37 mg per 100 ac. 

Indirect. 1.1 mg per 100 c.c. 
toum proteins: 5 6 gm per 100 ex. 

Albumin-globulin ratioj 1 7/1 

^L f ^ 0n te *t (bromsulfakin) retention of dyo, grade 4 
^mentation rate 35 imn per hour (Westergrcn) 

Prothrombin time 22 seconds (normal 18 seconds) 

»»od nrear 9 mg per 100 e-c. 

roentgenologic examinations disclosed the following thorax, negative 
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stomach, distinct evidence of esophageal varices but otherwise negative, colon 
and terminal portion of ileum, negative 

A clinical diagnosis of carcinoma of the liver or late cirrhosis of the liver 
was made Peritoneoscopy disclosed cirrhosis of the hver with secondary en- 
largement of the spleen The surgeon felt that the condition did not resemble 
Banti’s syndrome, as there was no perisplenitis and there were no adhesions 
about the spleen Evidence of malignancy was lacking Biopsy of the hver re- 
sulted m a diagnosis of cirrhosis, grade 3 The patient was dismissed on a 
regimen for hepatic disease 

Discussion of Case 15 —In contrast to the case of abdominal 
thrombophlebitis (Case 14), in Case 15 the patient made no com- 
plaints before her advanced cirrhosis produced physiologic changes 
which were noticeable to her and her family Abdominal crises or 
other episodes had not occurred to draw the patient’s attention to 
the pathologic condition which was developing Her vague dys- 
pepsia and intolerance of fatty foods was suggestive of hepatic dis- 
ease At the time of her examination, the anemia and leukopenia, 
thrombocytopenia and elevated bleeding time were reflections of 
her splenic dysfunction The slight elevation of her prothrombin 
time may also have been a factor in her elevated bleeding tune 
Coagulation time was not determined but, m hepatic disease of tins 
land, with elevation of the prothrombin time, both bleeding time 
and coagulation tune are prolonged, this is in contrast to thrombo- 
cytopenic purpura, wherem coagulation time is normal and bleed- 
ing time is elevated The tremendously large, irregular hver, which 
had not given nse to complaint, together with the laboratory find- 
ings, suggested that a malignant growth of the hver was present 
However, the true nature of the process was demonstrated by per- 
itoneoscopy without great discomfort to the patient 

Case 10 Metastatic Carcinoma of the Liver— A white female nurse, fort) 
seven years of age, was admitted to hospital because of extreme weakness tm 
exhaustion, and with a diagnosis of hepatosplenomegaly Her history ' 
meager, and did not include mention of previous episodes of trouble^ Un 
few months before she came to the Clime she had not felt “up to par bu ^ 
only definite complaints she had made were of some aching in the upper P , 
of the abdomen, some chills, night sweats and a temperature winch 
reached 101° F She had been examined at that time, a large hver and sp e 
had been found and she had been referred to the Clinic for further mves ^ 
turn In the last month before her admission she had become so weah 
take to her bed Anorexia was a prominent feature and there had been so ^ 
nausea She had not used drugs or chemicals which might account for C P‘ 
cirrhosis 

On physical examination, the hver was found to be large, somewhat in 
lar and very hard, the left lobe was prominent The spleen was enlarge ^ 
the umbilicus wry firm Pelvic examination did not disclose anything ren 
able Laboratory findings were as follows 

Urinalysis negative , 

Hemoglobin 11 9 gm per 100 c c of blood 
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Erythrocytes 4,090 000 per cu mm> of blood 
Leukocytes G 700 per cu mm of blood 

Blood smear* somo ankocytosis and increase in regeneration most ot the 
neutrophils of the band form no immaturity 
Platelets seemed norWil 
Kline test for syphilis negative 
Serum bilirubin direct, negative 

indirect 0-25 mg per 100 c c. 

Serum protein 7-0 mg per 100 c.c. 

Albumin globulin ratio 17/1 

Prothrombin time (Quick) 22 second* (average normal 18 seconds) 
Sedimentation rate 56 ram per hour (Westergren) 

Liver function ( brorasulfalein ) retention of d> e grade 4 
Roentgenologic examination of tho thorax esophagus and stomach ga\e 
negative retults. 

Definite dlagnosii could not be Established by ordinary methods and per 
Itoneoicopy was performed. The liver was seen to be enlarged and appeared 
to be the rite of a metastatic lesion Tho pathologist reported that the specimen 
of liver removed for biopsy was the site of adenocarcinoma grade 2 probably 
metastatic from the colon 

Disctissiort of Case 16 — A definite diagnosis possibly could have 
been established by means of roentgenologic examination of the 
colon, although there was no history to suggest the presence of 
such a lesion The presenting hepatic tumor could have been at 
tributable to cirrhosis of the hver > with secondary splenomegaly 
However, the patient had had difficulty for only a short time and 
both organs were enormously enlarged This favored a diagnosis of 
carcinoma although, in Case 15, in which cirrhosis of the liver and 
splenomegaly were present, the course was equally short and the 
history equally negative The increased sedimentation rate is not out 
standing and could be part of a cirrhotic or of a malignant process 
As a piece of evidence it is rather against the presence of lympho 
blastoma The hematologic findings were not at all helpful al 
though, with advanced cirrhosis, more severe anemia might be 
expected probably of the macrocytic type. 

SPLENITIS 

The most commonly occurring cause of splenomegaly is infec 
tious splenitis In the presence of acute infections the splenomegaly 
that results from the associated acute splenitis does not present a 
diagnostic problem Chronic splenitis however such as may be asso- 
ciated with chronic malaria, mycotic infection tuberculosis, syph 
ihs or brucellosis may present a difficult problem The spleen may 
he enormous Neither history nor examination may help to identify 
the primary disease In such cases there may' be secondary splenic 
effects on die hematopoietic system with resulting anemia leuho 
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pema or thrombocytopenia further to confuse the issue In such 
cases, splenectomy usually is followed by reversion of the blood pic- 
ture to normal B - G Splenectomy, of course, has further beneficial 
effect m cases in which the infection is still active for it removes 
a focus of offending organisms 

Brucellosis 

Case 17 Brucellosis with Splenitis— For eighteen months a white, male 
veterinarian, thirty-seven years of age, had been suffering from a progressne, 
debilitating, febrile disease For a long time all diagnostic procedures had 
faded and be had been treated symptomatically with blood transfusions, pen 
lcillm, diet, pyndoxme (vitamin Bo) and other supportive measures Duong 
this period bis bver and spleen bad progressively enlarged, his recurring bouts 
of fever had become more severe and his weight bad declined from 225 pounds 
( 102 kg ) to 160 pounds ( 72 6 kg ) Moderate anemia had been present, evi 
denced by a value for hemoglobm averaging around 10-5 gm per 100 ca of 
blood and a value for red blood cells of about 4,000,000 per cubic millimeter 
of blood The leukopenia, of which counts of 2,000 to 3,000 white blood 
cells per cubic millimeter were evidence, had been persistent Agglutination 
tests for brucellosis had been positive m a dilution of 1 80 before centnfug 
ing and m a dilution of 1 320 after centrifuging 

The patient was convinced that be had brucellosis and asserted that on 
two occasions he had been inoculated accidentally with virulent organisms whilo 
vaccinating obstreperous calves Blood cultures finally had proved the diag- 
nosis and colomes of Brucella had developed on Hitchens medium kept at re- 
duced oxygen tension By agglutination tests, the strain of organisms with 
which the patient was infected bad been shown to be the same as that use 
m the vaccme with which the patient bad vaccinated cattle 

At tins time the patient came to the Clinic for treatment with streptomycin 
On admission to the hospital his face was flushed, his temperature uas 101 
F , the loss of weight he had sustained was evident, lie was prostrated an 
hepatosplenomegaly was an outstanding feature The spleen nearly filled ie 
left side of the abdominal cavity Laboratory findings were as follows 
Urinalysis specific gravity, 1 020 
albumin, grade 1 
red blood cells, grade 1 
pus, an occasional cell 
Hemoglobm 12 7 gm per 100 c c of blood 
Red blood cells 4,030,000 per cu mm of blood 
White blood cells 2,200 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 66 0 

monocytes, 5 0 
neutrophils, 29 0 

Reticulocy tes, per cent 1 0 

Platelets 127,000 per cu mm of blood , 1S)1 

Blood smears neutropenia, with some toxic changes, some hypochrom 
Kline test for syphilis negative 

Agglutination for Brucella positive at a ddubon of 1 160 

Blood cultures m brain broth and on blood agar negative 

Blood cultures m tryptose broth positive for Brucella in eight days 

Roentgenologic examination of the thorax gave negative results 

In spite of the history' and positive blood cultures I felt, as had other p 
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idans that the enormous splenomegal) anemia, leukopenia and progressively 
downhill febrile course made lymphoblastoma reticulo-endothellosfe or leu 
hernia still possibilities 

Sternal aspiration was done but nothing more than toxic changes were pres 
ent in the specimen of morrow 

Streptomycin 1 000 000 units per day was given intravenously Treatment 
was tolerated well and there was a gratifying drop in temperature Improvement 
In appetite and gain in body weight For two months repeated courses of 
streptomycin were given with excellent temporary results only to have the 
patient go Into relapse soon after treatment had been discontinued Splenets 
tomy was then advised and accepted. At the time of surgical operation the 
spleen was found to extend downward to the iliac crest and moderate hepatitis 
was present The spleen was removed with moderate difficulty and was found 
to weigh 2,700 gm 

The postoperative course In hospital during which the patient received 
streptomycin was uneventful except for dally fever Thereafter for the six 
months that had elapsed when this report was written he remained perfect]} 
weD, regained his weight and strength and returned to w’orL 

Discussion of Case 17 —Confusion in this type of case arises from 
the warXed splenomegaly of chronic splenitis occurring in the 
course of the disease that is primarily difficult to diagnose. In this 
case the presumptive diagnosis was correct but special technics 
were required to prove it 1 previously had encountered a case, 
not unlike Case 17 wherein agglutination tests made both in 
Rochester and elsewhere gave negative results, while in blood cul 
tures (tryptose medium with reduced oxygen tension) colonies of 
Brucella abortus grew in due time 
The gratifying results of splenectomy in Case 17 suggest that 
this procedure might be employed more frequently and earlier in 
the course of the disease in other cases of chrome splenitis 
Subacute Bacterial Endocarditis — Splenomegaly is a common 
finding in the presence of subacute bacterial endocarditis The in- 
fection, of course, usually is engrafted on the damaged valve of an 
old rheumatic heart or on residual embryonic structures in cases of 
congenital heart disease The condition in the spleen is primarily 
infectious splenomegaly secondary' to repeated lodging of infected 
emboli in the splenic substance Because of the bacterfemia pro 
v^v 011 rebculo-endothelial system takes place with the 

colls becoming actively phagocytic in the effort of the body to rid 
me blood stream of bacteria. One of the interesting hematologic 
tradings that often will suggest the diagnosis in these cases is the 
presence of free phagocytic reticulo-endothehal cells in the blood 
These cells have the characteristics of the reHculo-endo- 
elial cells previously described, namely fine chromatin structure 
sharp contrast to the para chromatin clear-cut nuclear membrane 
and a variably large amount of cytoplasm usual!} Containing 
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phagocytized debris Although, the diagnosis can be suspected from 
a clinical course of chills and fever, there are occasional cases m 
which the fever is minimal and there are rare cases in which a 
cardiac lesion cannot be demonstrated until late m the disease 
In such cases, the finding of the characteristic phagocytic cells on 
the blood smear may be of considerable help and, if such cells are 
found, repeated blood cultures should be made until a positive 
culture is obtained Occasionally, it is necessary to incubate these 
cultures long past the usual period m order to obtain a growth 
The blood findings, other than that of the characteristic phago- 
cytic cell, usually are those of hypochromic anemia with increased 
regeneration, leukocytosis with variable toxic changes and elevated 
sedimentation rate Embolic phenomena in the periphery of the 
body, particularly finger tips and joints, are commonly found and 
often are causes of complaint In one case that I have encountered 
recently, however, the emboli were all in the pulmonary circulation 
and the repeated pulmonary episodes were the only thing of which 
the patient complained Except for some roughening of the heart 
sounds m the tricuspid valve area, there were no cardiac findings 
Examination of blood smears, however, revealed the characteristic 
phagocytic reticulo-endothehal cell and m every subsequent blood 
culture green-producing streptococci grew It should be stressed 
that these phagocytic reticulo-endothehal cells often occur in 
showers and it may be necessary to make several blood smears, at 
different times, before they can lie found, occasionally they are not 
found Sometimes they are present m numbers in the first drop or 
blood taken from the lobe of the ear and are fewer or absent m 
succeeding drops 

Case 18 Subacute Bacterial Endocarditis —A mother of two children, a 
white woman, twenty-eight years of age, came to the Clime complaining o 
fatigue, exhaustion and red spots on her bodv She had been having some fe\er 
and occasional mild chills Approximately six months before her admission, m 
the course of her second pregnancy, she had had pleurisy She had not e 
well since her delivery , , 

On physical examination she was found to be anemic and her skm ia 
lemon yellow tinge Her blood pressures were 100 mm of mercury systo lie 
64 diastohe, her pulse rate was 112 per minute and her temperature, 

F A harsh systolic and diastohe murmur at the base of the heart was 
best to the left of the sternum, at the level of the fourth interspace T' 1C sp £ 
extended downward to the level of the umbilicus There were scattere pc 
chiae over the extremities and trunk Laboratory findings were as follows 
Unnalysis specific gravity, 1 012 
albumin, grade 1 

hyaline and granular casts occasional 
red blood cells, occasional 
pus, grade 1 

Hemoglobin 7 8 gm per 100 c c of blood 
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Leukocytes 4 900 per cu mm of blood 
Erythrocytes 3 ISO 000 per cu mm of blood 

Blood smear marked toxic changes with on occasional pliagocytic reticulo- 
endothelial cell 

Kline test for syphilis negative 
Blood urea 26 mg per 100 ex. 

Sedimentation rate 57 ma per hour (Westergren) 

Electrocardiogram rate 98 sinus tachycardia, slurred QRS complex to 
lead HI QRS complex of low amplitude to leads I If 
and ITT, iso-electric T wave In lead III, notched P wave 
in lead II 

Blood cultures green producing streptococci 120 colonies per c c. 
Roentgenologic examination of the thorax gave evidence of some cardiac 
enlargement, with pleuritic adhesions at the costophrenlc angle 

A diagnosis of subacute bacterial endocarditis probably on the basis of a 
congenital cardiac defect, was made Further study was advised with the pos 
ribility of surgical operation being offered, but the patient left the hospital. 

Discussion of Case 18 —In this, as many similar cases, the charac 
t eristic phagocytic reticulo endothelial cell was found before blood 
cultures were positive Such a finding was not of great help in this 
case but m more obscure cases it could be the one finding that 
might give the clue to the diagnosis 
Histoplasmosis.— Although lustoplasmosis is of relatively rare oc 
currence in man, its increasing incidence makes it well worthy of 
consideration in differential diagnosis in cases in which splenomeg 
aly is a feature More cases of histoplasmosis are being reported 
yearly than before and the distribution of the disease is world wide 
Recent reviews by Parsons and Zarafonetis and lams, Teneu and 
Flanagan including bibliographies, reports of cases and discussions 
should be perused by those interested in the disease 
The offending organism in this disease is a yeastlike fungus which 
grows readily on most media, but most prolifically on media con 
taining considerable protein (blood agar) In cultures at room tern 
peratures, the fungus rev erts to the mycelial forms while, at 37° C 
on tightly sealed blood agar slants, or when animals are inoculated 
with it the yeastlike form is preserved The characteristic feature 
of the organism is the tuberculate chlamydospore 
The organism, Histoplasma capsulatum occurs in the tissues as 
small, round or oval yeastlike bodies, about 3 microns in diameter 
with a sharply defined capsule and a central chromatin mass 
These are found most frequently in the phagocytic reticuloendo- 
thelial cells, although they may parasitize others of the blood and 
tissue cells For this reason the reticuloendothelial organs, that is 
the spleen lymph nodes and bone marrow are commonly enlarged 
Darling, 1 1 who first described the disease, characterized it as 
having the prominent features of irregular fever emaciation and 
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splenomegaly However, lymphadenopathy, ulceration of slan or 
mucous membranes, anemia and pulmonary or abdominal com- 
plaints all may be prominent features in an individual case The 
disease always should be considered m the presence of spleno- 
megaly, lymphadenopathy or anemia of obscure cause Diagnosis 
depends on identifying the organism by examination of tissue, by 
culture or by inoculation of animals with material obtained for 
biopsy from lymph nodes, from the sternum by aspiration, or from 
other lesions (ulcers) or organs 
Although the patient represented m the following report of a 
case was an infant, the pertinent facts and findings were substan- 
tially all available and they are applicable to the adult 

Case 19 Histoplasmosis —A white girl, seven months of age, was brought 
to the Clinic because of a persistent, septic type of fever, hepatosplenomegal) 
and marked anemia In so far as was known, fever first had been noted when 
the child was six months of age and, two weeks later, an enlarged spleen was 
found A diagnosis of hepatic disease had been made and treatment had con 
sisted of administration of calomel, sulfa drugs and blood transfusions 

At the time of the child’s admission to the Clinic approximately six weeks 
after the examination just mentioned, she appeared to be in fairly good gen- 
eral condition, m spite of the effects of progressive decline in weight and in 
general health during the previous month Increased anorexia had required 
tube feeding The baby’s temperature, during the previous month, had nmged 
up to 105° F Her previous history, as well as her family history, was not re- 
markable m any way Laboratory findings on admission were as follow's 
Urinalysis negative 

Hemoglobm 12 6 gm per 100 c c of blood 
Erythrocytes 3,640,000 per cu mm of blood 
Leukocytes 1,900 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 31 0 

monocytes, 9 0 
neutrophils, 60 0 

Reticulocytes, per cent 5 2 

Blood smear hypochromic anemia, with increased regeneration and regen 
erative macrocytosis, neutrophils showed marked toxicity an 
there was considerable shift to the left 
Kline test for syphilis negative 
Blood urea 26 mg per 100 c c 
Serum bilirubin direct, negative 

indirect, 0 8 mg per 100 cc 

Albumm-globuhn ratio 2 06/1 0 , . 

Agglutination tests for Brucella, Eberthella typhosa, Salmonella paratvp 1 
and Salmonella schottmullen negative 
Liver function test ( bromsulfalem ) retention of dye, grade 1 
Thick smear for plasmodia negative 
Sian test for Histoplasma capsulatum negative 

Roentgenologic examination of the head, long bones and thorax gave neg 
tive results 

Because of the marked leukopenia, anemia and septic course, bone roarr ^ 
was aspirated from the tibia and, in this material, Histoplasma capsulatum v 
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Fig 118— a, Colony of Histoplasma capsulatum cultured ^°| T1 _ ^Q,] onI cs 
marrow in case 19 ( X 125 ) This was cultured on blood agar plates ^ 

became visible on the fourth day of incubation b, Portion o 
diagnostic tuberculate chlamydospores ( X 900 ) 

found in the parasitized rebculo-endothehal cells, granulocytes and 

as well as in other bone marrow elements (fig 117, a, b an c > cu ]tored 
tlus findmg, repeated bbial aspirabon was done and the materia ^ yood 
Stools also were cultured and blood cultures were made vv hue p 
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cultures had been negative cultures from tho tlbinl marrow on blood agar re 
rulted in many colonies of Hlstoplasraa capsulatum (Hg 118), wliilo cultures 
of stool also yielded these same organisms At no timo on reviewing tho blood 
tmeara was It possible to demonstrate Illstoplasma capsulatum 

The child s course was progressively downward ond sho died a month after 
admission. At tlie time of necropsy all of her tissues were heavily infested with 
Hfstoplasma capsulatum. 


Discussion of Case 19 — \VIille most reported cases of infection 
with Histoplasma capsulatum are concerned with infants, the dis 
ease occurs at all ages and, in any case in which the cause of 
splenomegaly, fever and abnormal blood findings is obscure, tho 
diagnosis should bo suspected It was suspected m tills case and 
shin tests were done before studies of bono marrow had been 
made. It is interesting that the result of the child s skin test was 
negative whereas tho skin of the mother gave a positive test, nl 
though the mother gave no evidence of having the disease A1 
though careful examination of tibinl marrow revealed the offending 
«]£»«». they might well have been mistaken for plntelots or 
might have been overlooked altogether bv one who was not familiar 
with the cytology of bone marrow In cultures, however, organisms 
with the characteristic morphology were so prolific that tho dlag 
nosis would have been easily made by culture alone 
Infectious Mononucleosis.— Infectious mononucleosis Is primir 
i y a disease of children and young adults It may be endemic on 
iU® 8 T campuses ' in arm y camps and wherever young people 
ga er It is characterized clinically by lymphadenopathy, usually 
sp enomegaiy , malaise, general aching a febrile course and, often 
esions in the mouth and throat The disease may be extremely 
, ^ Qr “ e degree of prostration and fever it causes may be 
n Koe occasionally, the severe abdominal condition second 
ary o a enitis may be mistaken for an acute surgical emergency 
l, B „Jf' CO T° n ^ y t , here 15 a Protracted period of fatigue and ex- 

af 46 dlsease has njn its sc!f hmitcd course Tho etiol 
°Sy ot the disease is unknown 

there J al , 0ry ! i.i' dl '?® 5 , rna y ^ mis biken for those of leukemia, since 
denrcrl 8 eu ^° c ytosis, with absolute lymphocytosis, evi 

e^pZr,P reSen “ of abnormaI ’ so-caned leukocytoid lympho- 
and the thrive, ° D u tb< T e leukocytoid lymphocytes is important 
In typeS haVC l 16611 described by Downey and McKinlay 

tion of sheen* 11 I ”° non ’r < ^ eosis > antibodies which cause agglutinn 
called an aro P resent > die agglutination is 

P«-L[n^l 0P r e .. a r nUb0d) ton'll is positive in about SO 
positive in it 05 ° 4 ’o^oodous mononucleosis but it also may lie 

leukemias nTwt\? I ^? enc ^. serum sickness It is negative In the 
■oukemias and the lymphoblastomas _ - 


780 


MALCOLM M HARGRAVES 


Case 20 Infectious Mononucleoses —A white girl, seventeen years of age, 
was admitted to the hospital with a sore throat and cervical adenitis The throat 
had been sore for two days, then moderate chilliness, malaise and fever lind 
come on and these manifestations had been followed by swelling of the cervical 
chain of lymph nodes 

On physical examination the following were found congestion of the 
pharynx, follicular tonsillitis and, on the right side, some pentonsillar cellulitis 
The cervical nodes were large, firm and very tender The heart and lungs were 
negative, except for the presence of sinus arrhythmia Examination of the ah 
domen gave negative results except that the spleen was found to extend for a 
distance equal to the breadth of one or two fingers below the costal margin 
The patient’s temperature was 102° F , the pulse rate was 104 per mmute 
Laboratory findings were as follows 
Urinalysis negative 
Hemoglobm 13.5 gm per 100 c c 
Red blood cells 4,350,000 per cu mm of blood 
White blood cells 12,200 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 595 

monocytes, 5 0 
neutrophils, 35 0 
metamyelocytes, 0 5 

Blood smears “Picture of infectious mononucleosis — check heteroplnle an- 
tibody reacbon 

Throat cultures no hemolybc streptococci 
Blood cultures negabve m 48 hours 

Sedimentabon rate 23 mm per hour (Westergren) . „ 

Heterophile anbbody reacbon posibve, 2 plus, in dilubon of 1 V 9 - ( 

hours ) 

Sulfadiazine was administered for five days and the tonsillitis and pen on 
sillar abscess subsided In another five days, the girl was dismissed, at w ' 
time the cervical lymph nodes had receded remarkably and the spleen "as n 
longer palpable 

Discussion of Case 20 — The symptoms resembling those of in 
fluenza, which this young woman presented, together with the rap- 
idly developing adenitis and splenomegaly, favor a diagnosis o in 
fectious mononucleosis, particularly since the course was so s or 
However, it must be remembered that a large percentage 0 P a 
bents with leukemia date the onset of their illness from an a ® 
of flu” from which, they say, they never adequately recovere 
normal value for hemoglobm and the normal red blood ce 
are very much against a diagnosis of acute leukemia, althoug on 
changes in the neutrophils favor a diagnosis of infecbous 1,1011 
nucleosis The condibon of the throat in this case was more sev0 
than that which ordinarily accompanies infecbous mononuc eos 
This girl actually had follicular tonsilhbs, a pentonsillar abscess 
associated infecbous mononucleosis Recogmbon, by the exp 
enced hematologist, of the leukocytoid lymphocytes, and the P° 
bvity of the heterophile anbbody reacbon in high dilution, 
the diagnosis relabvely certain The short course of the disease < 
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the return to normal health are final evidence of the presence of 
infectious mononucleosis In an occasional case, persistent fatigue 
and exhaustion, as well as a few persistently swollen lymph nodes, 
are sources of worry to the physician but in due tune these dis 
appear I 

nCTICbTO-ENDOTHEUOSIS 

Splenomegaly plays a prominent part in several diseases of the 
reticulo-endothehal system Classification of these diseases is not 
entirely satisfactory For clinical purposes they may be spol.en of 
as (1) leukemic rebculo-endotheliosis, of which there are also sub 
leukemic and aleukemic forms, (2) lipoid diseases, in which the 
histiocytes from the reticulum cells store lipoids, as m Gaucher s 
and Niemann Picks disease and in the Hand-Schuller Christian syn- 
drome (3) infectious hyperplasia of the reticulum 
Leukemic and Aleukemic Uetlcnlo-cndollicliosis —Leukemic 
reticulo-endothekosis undoubtedly is a type of monocytic leukemia 
(“Schillings monocytic leukemia") in which the reticulum cell is 
the progenitor of the leukemic monocytoid leukocyte The conch 
ticm is a form of leukemia and the prognosis essentially is the same 
as it is m die other forms of leukemia Leukemic reticulo-ondo- 
theliosis however, often presents a difficult diagnostic problem The 
difficulty may ariso because of the inability of the examiner to 
recognize the leukemic leukocyte or because the process is stall 
largely confined to die bone marrow and spleen and, consequendy, 
an obviously leukemic picture is not obtainable from tile peripheral 
blood The cell itself Is primitive in appearance and often is larger 
than the other leukocytes in the blood smear The nucleus is often 
eccentrically placed and frequendy is ovoid and indented, how 
ever it may be rounded The characteristic nuclear pattern is un 
portant to recognize The chromatin is rather pale, very fine in 
structure and sharply delineated from the parachromadn The 
nuclear membrane Is clear-cut, smooth and stands out sharply One 
or two nucleoli may be present The cytoplasm is grayish blue or 
it may be so extremely pale that it is difficult to see at first glance 
Commonly it is extremely ragged m the periphery and fades off, 
without having an obvious cellular membrane The amount of cyto- 
plasm may he proportionately greater than in the ordinary lympho- 
cyte or mooocyte In cases in which the blood is typically leukemic, 
these cells are seen in abundance In the subleukemic form how 
ever it may be necesary to search a long time even under tho low 
power objective, in order to find these leukemic cells whereas in 
e aleukemic state, they wall be found in relatively large numbers 
a preparations of sternal bone marrow 
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The patient who has leukemic rehculo-endotheliosis usually pre- 
sents himself with a complaint of weakness, perhaps of fever, of 
anemia and malaise Commonly there are hemorrhagic manifesta- 
tions, due to reduction in the number of platelets The spleen is 
moderately or greatly enlarged Unless patients present a frankly 
leukemic picture, usually leukopenia and relative lymphocytosis are 
definite Anemia usually is present and, m more advanced cases, the 
hemorrhagic phenomenon, with prolonged bleeding time, no clot re- 
traction, positive tourniquet test and low platelet count are present. 
The liver may be enlarged as a manifestation of this disease, al- 
though hver function tests usually give results which correspond 
with those obtained when the hver is normal Commonly there is a 
history of some preceding chrome infectious process The spleno 
megaly usually is of rather short duration as compared to the con 
gestive splenomegaly of Bantu’s syndrome In many cases encoun 
tered at the Clinic there has been a macrocytic anemia which has 
not responded to any treatment 


Case 21 Leukemic lleticulo-endotheliosis —A white housewife, thirty-nine 
years of age, mother of three children, was admitted to the Clinic December 
3, 1943, complammg of abdominal pain Three months previously she had had 
what she thought was a cold This had lasted longer than usual and the after- 
noon temperature had been 100° F The woman had been given sulfonamides 
and a fine rash, with some pruntis, had developed There had been a dull pain 
m the abdomen, not well localized, which occasionally had been stabbing 
type There had been recurring night sweats and the patient had noticed 
slightly enlarged cervical lymph nodes Physical examination in November a 
disclosed splenomegaly and blood counts had suggested leukemia. The pa 
bent came to the Clime for further opinion , 

On physical examination, the woman was found to be well develops an 
well nourished but she complained of vague malaise and distress She 
notably depressed Over the extremities were scattered petechiae and the tounn 
quet test was positive The cervical lymph nodes were palpable and so 
otherwise were not remarkable The spleen was easily palpable and s ig 
tender to pressure Laboratory work revealed the following 
Urinalysis negative 

Hemoglobin 12 7 gm per 100 c.c of blood 
Erythrocytes 3,660,000 per cu mm of blood 
Leukocytes 17,200 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 31 0 

neutrophils, 12.5 

eosinophils, 10 , » 

* reticuloendothelial cells (leukemic), 

55.5 

Blood smear leukemic rehculo-endotheliosis 


Discussion of Case 21 —This case is rather a 


clear-cut one of 

The 


leukemic reticulo-endothehosis with a diagnostic blood picture, 
history of a type of onset resembling that of influenza, together i 
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fever, petechiae and malaise, js typical* The important diagnostic 
pomt is to recognize the characteristic leukemic reticulo- endothelial 

cell* 


r.Att 22. AJculcmic Rctlculo-cndothcUosis -A wldte woman fifty-seven 
yean of age came to the Clinic complaining of vaginal burning and vulvar 
pnirlius which had been present for several yean. In the lower part of the 
abdomen she also lvad some aching distress which had been present for many 
year*. Fairly severe combined deafness made a satisfactory hlstorj rather dlffl 
cult to obtain. However, It appeared that she had experienced some aching 
In the lower part of the bad. when she did heavy work and for this she 
blamed a “tumor of the spleen ** w hlch a physician had found about a year 
before* In the previous month she had had some night sweats Also she com 
plained of dyspnea on exertion and of muscular cramps coming on in the 
night Possibly she had lost some weight The patient was divorced but five 
of her children were living and well two sons had died She had undergone 
laparotomy appendectomy removal of on ovarian cyst and removal of a “uterine 
tumor" 

On physical examination the woman was found to be rather well devel 
oped* She weighed 126 pounds (57.2 Ig ) Blood pressures and temperature 
were normal. There \va s a toft systolic bruit at the apex of the heart. The 
spleen war enlarged 2 cm below the level of the umbilicus and extended fust 
over the midline to the right The liver extended below the costal margin for 
a distance equivalent to two or three fingers breadths Pelvic examination dis 
closed that the uterus was atrophic but the adnexa were negative to cxamlna 
don Senile vaginitis was responsible for some bleeding on examination and 
was felt to be responsible for some spotting with blood which the patient had 
noticed in the past year Menopause had occurred more than five years be- 
fore Laboratory findings were as follows 
Urinalysis negative 

Hemoglobin 105 mg per 100 c.c. of blood 
Erythrocytes 4 080 000 per cu, mm. of blood 
Leukocytes 1,300 per cu. mm. of blood 
Differential leukocyte count, per cent lymphocytes, 5 OX) 

monocytes 50 
neutrophils 43 0 

. eosinophils 2.0 

Blood rmear anliocytosis with some polychro maria leukopenia with soma 
shift to the left and toxic changes 
Liver function test (hromsulfalein) retention of dye none 
Seram bilirubin indirect 0B rag per 100 ce. 

Sedimentation rate 33 mm. per hour (Westergren) 

Wine test for syphilis negative- 

temal aspiration 75 per cent of cells with reticulo-endotliellal character 
i . ^tica differentiating into a lymphocytic type of cell 
tgenologlc examination of the thorax gave negative resulti 


Case 22 —This case represents an aleukemic type of 
retlculo-endotbeliosis It was confused with Bands syndrome until 
V™, “Potion disclosed its true leukemic nature. The patients 

veale<i"« S ".iTi n0t 1* a '' c ' ear ,~ cut and physical examination re 
led, essentially nothing more than splenomegaly There -were hy- 
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pochromic anemia, leukopenia and neutropenia, with no lmmatunty 
being found on the blood smear The patient might well have been 
subjected to splenectomy on the basis of the foregoing evidence, 
which suggested the presence of congestive splenomegaly Careful 
search of the slide might have revealed characteristic leukemic 
retLculo-endothekal cells but sternal aspiration clearly established 
the diagnosis The woman improved (hematologically) under cau- 
tious treatment with roentgen rays 
Gaucher’s Disease.— This disease is a metabolic disturbance and 
the particular material mvolved is the cerebroside kerasin There is 


some question as to whether the disturbance is m the formation, 
transportation or storage of this material. The reticulum cells be- 
come swollen and engorged with deposits of kerasin and this is the 
characteristic finding These cells are most commonly present in the 
spleen, bone marrow, liver and, occasionally, lymph nodes and other 
organs The cell has a characteristic reticular nucleus, usually with 
nucleoli, a fine arrangement of the chromatin network and a sharp 
nuclear membrane The nucleus is often eccentrically placed and is 
relatively small compared to the large amount of cytoplasm The 
cytoplasm is characteristic in that it contains fine fibrils, between 
which is deposited the kerasin This material does not stain with 


the usual stains or with fat stains 

Clinically, the disease is of more common occurrence among fe- 
males than males It tends to affect members of the same families 
and Jews The disease usually is discovered in early childhood and 
its course usually is exceedingly chrome The average length of life 
is about twenty years There are patients, however, who live into 
late middle age In some cases, however, the course is rapid an 
death occurs early m life Death is due, not to the disease itself but 
to complications of anemia, hemorrhage or mtercurrent infection 
An enlarged spleen usually is the first evidence of the disease 
Later the liver usually enlarges and bone pain may be a prominen 
feature because of invasion of the marrow by local tumors I e 
patients often present distinct splenomegaly and, when they are 
seen late m the course of the disease, cachexia, anemia and pur 
pura are prominent features Exposed parts of the skin usually h&' e 
a peculiar yellowish brown pigmentation and there commonly ar e 
pingueculae m the conjunctiva Roentgenologic examination o e 
bones, particularly of the femur, may disclose characteristic changes 
Splemc puncture will yield the characteristic cells Sternal aspna 
bon may yield the cells and, if it does yield them, the diagnosis 
established Due to invasion of the bone marrow, there may 
myeloid metaplasia of the spleen, while the peripheral bloo ma> 
contain normoblasts and may give evidence of myeloid irnma 
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(Ieukemoid reaction) Leukopenia may be present while thrombo- 
cytopenia is of common occurrence and accounts for the hemor- 
rhagic tendency 

Case S3 Gauche DU cote —A white housewife a Jewess came to the 
Clinic in November 1943 complaining of an enlarged spleen As n girl, in 
Germany she always had appealed to be sickly but really had been relatively 
we Jl. Her spleen however had been found to be enlarged when she was about 
twelve year* of age. She gave no history of jaundice abdominal crises gastro- 
intestinal hemorrhages or other complications She bad been married twenty 
years She had gone through one normal pregnancy and had been delivered 
of a living child Although her general health had been excellent, she had 
demonstrated some tendency to bruise in the years recently past and in the 
year just past, she had tired easily and did not feel "up to par" She believed 
that the spleen had enlarged more in the year just past than in previous years 
and that it filled much of the left half of the abdomen 

On physical examination the patient was found to be thin Site weighed 
112 pounds (50 A kg ) and appeared ill. There was a sallow, yellowish brown 
discoloration of the exposed portions of her skin Bilateral pingueculae were 
present but the scleras were free of icterus The shins were discolored from 
previous purpuric spots and the tourniquet test gave a strongly positive re- 
sult The spleen occupied the left side of the abdomen and extended down 
ward to the pelvic bnm and to the right of midime while the hver extended 
below the costal margin to a distance equivalent to three fingerbreadtha The 
remainder of the physical examination did not disclose anything remarkable 
The family history did not contribute anything of value Laboratory findings 
were as follows 

Urinalysis negative 

Hemoglobin 8,5 gm per 100 c c. of blood 
Erythrocytes 3 190 000 per cil. mm of blood 
Leukocytes 1,500 per cu mm of blood 
Differential leukocyte count per cent lymphocytes, 2 4 0 

monocytes 8 0 
neutrophils 62J0 
eosinophils 2D 
basophils, 2D 
myelocyte* 1 0 

_ , promyelocytes 1 0 

Reticulocytes per cent 2 7 

Platelets 57 000 per cu mm of blood 

Bleeding time 8 minutes 

Fragility of red blood cell* normal 

Coagulation time 9J4 minute* 

Qot retraction alight In 24 hoars 

prothrombin time (Quick) 18 seconds 

Lwer function test ( bronuulfalein ) retention of dye none 

oedi mentation rate 24 mm. per hour ( Wcstcrgrcn ) 

Scrum calcium 10 4 mg per 100 c.c. 

Serum phosphorus j 3D rag per 100 c-c. 

P^batase 67 units (Bodansky) 

b 0Od Kmear tendency to microcytosis moderate thrombocytopenia with 
~ . occasional myeloid immaturity 

eternal aspiration some shift to the left In myeloid and erythrold elements 
a number of Gaucher s cells found 
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Roentgenologic examination of the thorax and skull gave negative results 
Reports of other roentgenologic examinations, however, read as Mom's 
C hanges in left innominate bone consistent with Gaucher’s disease Some ex- 
pansion in distal end of left femur and mottled areas of rarefaction consistent 
with Gaucher’s disease ’’ 

Discussion of Case 23 —The finding of Gaucher cells on sternal 
aspiration definitely establishes the diagnosis m this case However, 
even if the typical cells had not been found, the extremely long ill- 
ness, the pigmentation of the skin, the presence of pingueculae, the 
roentgenologic changes in the bones and the myeloid immaturity 
in the blood smear stall would have been suggestive of Gaucher’s 
disease The fact that the values for all bone marrow elements in 
the peripheral blood were low suggests that the marrow was being 
replaced by some other tissue The tremendous splenomegaly, the 
long course of the disease and the myeloid immaturity suggest that 
myeloid metaplasia of the spleen was present 

LYMPHOBLASTOMA 

General Description.— This term is used loosely to designate the 
group of diseases of the lymph nodes which includes Hodgkins 
disease, lymphosarcoma, giant follicle hyperplasia, and so forth 
Smce rill of these conditions present essentially the same clinical 
problem, it seems reasonable to discuss them together It should be 
remembeied that these diseases may simulate practically all other 
conditions, to confuse the diagnosis As is true of syphilis, so of tins 
group of diseases, they can be great impersonators of other diseases 
The conditions under consideration are characterized by hyper 
plasia of lymphoid bssue and progressive changes that u h 
mately lead to death of the patient These changes m the lymp 1 
nodes are susceptible to irradiation therapy and this characteristic 
often is useful in helping to establish a diagnosis An interesting 
feature that I have observed in the histones of many of these pa 
bents is that adenopathy may be recurrent and remissions may e 
spontaneous Finally the adenopathy persists 

Smce this nodular enlargement, or diffuse proliferation o ym 
phabc tissue may occur m any portion of the body, problems m 
volvmg any system may arise Neurologic lesions, thoracic pa ^ 
logic changes and gastro-mtesbnal symptoms all may be P‘ 
these diseases The pabent complains of lymphadenopathy m 111 
instances Penpheral adenopathy, however, may be minima ^ 
the pabent may complain of trouble referable to some system o 
body Most common of these complaints are those referable o 
thorax, then the condibons of which the patents comp mn 
attributable to involvement of mediastinal nodes or to obtuse ^ 
volvement of the parenchyma of the lung Vague abdominal s 
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due to retroperitoneal Iymphadenopathy is of common occurrence, 
while loss of weight, fever of low grade, night sweats and toxic 
pruritus, often accompanied by toxic or exfoliative dermatitis, are 
features of common occurrence Pain, particularly pain of a root 
type and extending into the lower extremities, often is distressing 
and probably is due to involved nodes pressing on the nerve roots 
However, the pain may result from infiltration of the nerve roots 
Involvement of the bone marrow often will give a leukemoia 
reaction attended by myeloid immaturity which may simulate a 
leukemic picture, or, due to replacement of the marrow by lym 
phobiastomatous cells, \ alues for red and white blood cells, platelets 
and hemoglobin may be very low In some cases, large pathologic 
lymphocytes can be seen in the blood smear and this should arouse 
the physician s suspicions that a lymphoblastoma is present In many 
cases particularly cases of Hodgkin s disease, the neutrophils give 
considerable evidence of toxicity and monocytosis and eosinophiha 
are present. As with any debilitating disease, hypochromasia may 
be outstanding 

Splenomegaly is a frequent finding in cases of lymphoblastoma 
In an occasional case, it may be the outstanding feature and penph 
eral adenopathy may be lacking In questionable cases, roentgen 
therapy applied to the spleen usually is followed by definite un 
provement m the patients condition and by shrinking of the spleen 

Diagnosis is established definitely by microscopic examination of 
tissue taken for biopsy 


Case 24 Lymphoblastoma —A white housewife, forty two years of ago, 
came to the Clinic complaining of cough, weakness and loss of weight. While 
her symptoms had been much worse in the seven months before her admis- 
sion, she felt that she never had been really well sine© her last pregnancy 
seven yean before In the course of that pregnancy she had lost weight, she 
had sustained a difficult delivery and then had continued to be chronically ill 
and debilitated. Four years before her admission dermatitis had developed 
and, two jears later a diagnosis of pellagra hod been made. This had responded 
well to specific therapy but the patient as a whole had not responded as had 
been expected She had lost 30 pounds (about 14 kg } during this period and 
she still was weak, nervous and easily exhausted Seven months before her 
admission a persistent cough hod developed had become productive, and 
afternoon fe\ er with the temperature rising to 101 F,, and night sweats had 
appeared. Nausea and morning vomiting had been troublesome since the cough 
had been severe. The patient had had anemia for several 5 ear* and it had been 
treated sporadically with fiver and iron A week before her admission, she had 
been examined at another clinic where an enlarged spleen had been found ^ 

Later information was secured from the woman s home physician that radium - 
had been applied for a large squamous cell epithelioma of the uterine cervix ^ 
four year* before her admission at the Clinic. 

uJ!i ^ examinal,Qa that the woman was thin and pale Her 

Wood prunes were 104 mm of mercury systolic and 64 diastolic. The pulse 
rate was 86 a minute and the temperature 99 F There were a few fine moist 
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rales in both pulmonary fields The liver was easily palpable and it had a sharp 
border The spleen extended a full hand’s breadth below the costal margin 
The vagina was atretic from the effects of radiation but no evidence of recur- 
rence of the cervical malignant growth could be felt 

The tissue of the left breast was thickened in one indistinctly circum 
scnbed place and manipulation of this portion caused some dimpling of the 
skin There was a slightly enlarged lymph node m the left axilla but no other 
adenopathy Laboratory findings were as follows 
Urinalysis specific gravity, 1 016 
albumin, grade 2 
pus, grade 2 

Hemoglobin 10 5 gm per 100 c c of blood 
Erythrocytes 4,550,000 per cu mm of blood 
Leukocytes 6,600 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 50 0 

monocytes, 3 0 
neutrophils, 465 
eosinophils, 0 5 

Platelets 81,000 per cm mm of blood 
Bleeding time Sty minutes 

Blood smear hypochromasia, increased regeneration with mild macrocj- 
tosis, some toxic changes with a rare myelocyte and normo- 
blast 

Khne test for syphilis negative 
Blood urea 24 mg per 100 c.c. 

Serum bilirubin indirect, 1 0 mg per 100 c c 
Sedimentation rate 10 mm per hour 
Sputum negative 
Stools negative 

Liver function test ( bromsulfalem ) retention of dye, none 
Agglutination test for Brucellosis negative 

The report on anteroposterior roentgenologic examination of the thorax was 
as follows “Localized infiltration left cardiophremc angle Some suggestion o 
bronchiectatic dilatation Infiltration first and second interspace antenorly, nghl, 
suggestive of pulmonary tuberculosis 

A lateral roentgenogram of the thorax resulted in the following repo 
‘'Localized area of infiltration m left base is posterior and fairly well circum 
scnbed, about 4 or 5 cm in diameter Rule out primary carcinoma 

Bronchoscopic examination gave a negative result , 

In view of the indeterminate nature of tlus entire case, it was felt tha 1 
lesion of the left breast which, to the palpating hand seemed to have 
tenstics of malignancy, should be subjected to biopsy In carrying ou 
recommendation, the diffuse nature of the lesion was considered, consequen y, 
simple mastectomy was performed and an axillary l\mph node was excis^ 
Microscopic examination of the removed tissue resulted in a diagnosis, 
reference to the breast tissue, of Ivmphosarcoma and, with reference o 
axillarv lvmph node, that it had undergone inflammatory change j 

Roentgen therapy was followed by considerable temporary imp r0 '- 
although developing leukopenia necessitated its discontinuance Four mo ^ 
later, re-exanunafaon gave evidence of progression of the pulmonnrv in i 
taon and the patient’s general condition was about the same as it had 
fore treatment Further treatment was poorly tolerated and the patten 1 
Home two months later 
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fibrosis through the marrow cavity 10 Unless it is possible to get a 
section of spleen for histologic study, diagnosis according to the fore- 
going criteria cannot be completely established For practical pur- 
poses, I feel that a case might best be considered an example of 
this syndrome if it presents the following features marked spleno- 
megaly, known to have existed for a long time, hypoplastic hone 
marrow or roentgenologic evidence of fibrosis of the bone marrow, 
a leukopemc blood picture, including enough myeloid lmmatunty 
to raise the question of leukemia Supportive and symptomatic 
treatment would be a method of choice in handling such a case and 
irradiation and splenectomy, as has been said, would be avoided 
The following is probably a case of the syndrome in question 

Case 25 Agnogenic Myeloid Metaplasia of the Spleen —A white woman, 
fifty-eight years of age, first came to the Clunc in February, 1943, rath a com 
plaint of “blood disease ” The patient had undergone surgical operation else- 
where twelve and eighteen years before and, on both occasions, had been told 
that she was anemic The only complaint she had made relative to her gastro- 
intestinal tract was of vague dyspepsia Two years before she came to the 
Chmc, she had been examined because of weakness, fatigue, occasional nausea, 
vomiting and recurring diarrhea A serologic test for syphilis had given a posi 
five result and anbsyphihtie treatment had been administered The patient had 
been sensitive to arsenic on two occasions and it had not been used for treat 
ment Her home physician had caused serologic reactions to he performed 
primarily because he had found a very large spleen at the time of his pre- 
liminary examination, when the woman was complaining of nausea and diai 
rhea She had been receiving injections of liver extract as well as of bismu 
during the two years preceding her visit to the Chmc but her anemia ha 
been persistent , , 

On physical examination, the edge of the liver was easily palpated, v, 
the spleen extended 2 inches (5 cm ) below the umbilicus and to the median 
line Physical examination did not disclose anything else remarkable La 
tory examinations revealed the following 
Urinalysis negative 

Hemoglobin 8 7 gm per 100 c c of blood 
Erythrocytes 3,850,000 per cu mm of blood 
Leukocytes 10,000 per cu mm of blood 
Differential leukocyte count, per cent lymphocytes, 20 0 

monocytes, 3.5 
neutrophils, 63 5 
eosinophils, 3 5 
basophils, 0 5 
metamyelocytes, 35 
i myelocytes, 25 

promyelocytes, 2 0 
leuhoblasts, 05 

stem cells, 05 ^ ok j, H 

Blood smear a great deal of polycbromasia, poikilocytosis an ^ (f) 
changes, scattered myeloid immaturity of all iorms 
the stem cell, question of a Ieukemoid reaction 
penic, myelogenous leukemia 
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differential diagnosis of splenomegaly 

Serologio teiti for syphilis Kline 2 plus 
Kobo S plus 
Hinton, positive 
Wossermann, very strongly positive 
Scrum bilirubin direct, none 

Indirect, 0.5 mg per 100 c.c. 

Blood rugar 92 mg per 100 c.c. 

Blood urea 22 mg per 100 cx. 

Liver function test (bromsulffllein) retention of dye, none 
Serum protein 7-3 mg per 100 cx. 

Sedimentation rate 67 mm per hour (Westergrcn) 

Stool negative 

Examination of urine for lead negative 

Analysis of gastric content no free hydrochloric add 

Spinal fluid findings normal 

Roentgenograms of the thorax disclosed some cardiac enlargement but 
roentgenologic examination of the stomach, colon, skull and femur give negfl 
tive results. 

Sternal aspiration was performed and the counts hematocrit findings and 
differential counts were essentially the same as those of the peripheral blood. 
There were, however a few more basophilic normoblasts In the aspirated mate- 
rial than in the peripheral blood, suggesting that sternal marrow had been ob- 
tained, The woman continued to receive antisyphilitic treatment at home until 
September 1944 At that time the spleen was of essentially the same size ax 
before while the blood findings all were Identical with those of tho previous 
year Four months later following a period of rest from treatment, the patient s 
status was the same. She then was given penicillin starting with 2,500 units 
and gradually increasing to 10 000 units every three hours for ten clays With 
tills treatment, which has caused the spleens in other cases of syphilis to de- 
crease in size, hers remained unchanged and her blood picture showed the 
same findings as before which were suggestive, of leukopenic, myelogenous 
leukemia. 

In view of the long duration of the anemia and splenomegaly the myeloid 
Immaturity the hypoplastic bone marrow and the lack of response of the 
splenomegaly to adequate antisyphilitic therapy a diagnosis of agoogenlc my 
eldd metaplasia of the spleen was made 

Discuss ion of Case 25 —The diagnosis in this case is presumptive 
and may be incorrect It is made, however, largely by excluding 
otbeT syndromes After the exclusion, there are left the criteria of 
myeloid metaplasia of the spleen long duration, large spleen, blood 
\alues suggesting poor function of bone marrow and immaturity 
compatible with myelogenous leukemia but without an elevated 
white blood count 

Cirrhosis of the liver with congestive splenomegaly, certainly is 
excluded by the normal serum proteins and normal results of the liver 
function test Abdominal thrombophlebitis with secondary spleno- 
mcgaly may be a possibility in view of the complaints referable to 
the gastrointestinal tract and the elevated sedimentation rate How 
c%er the immaturity of leukocytes, fn this case, to be a leuhemoid 
reaction, should have been associated with a severe systemic re- 
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action, this patient was ambulatory and was well, as far as symp- 
toms were concerned While no other evidence of Gaucher’s disease 
is present than splenomegaly, it is still not eliminated because the 
cells might not have been found in the material aspirated from the 
sternum The possibility of leukopenic myelogenous leukemia being 
present is still existent and the material obtained on aspiration of 
bone marrow may have been primarily peripheral blood 

Repeated sternal aspiration might be helpful, while examination 
of an excised piece of bone marrow, to determine its structure, might 
establish another diagnosis The elevated sedimentation rate is not 
adequately explained and gives rise to caution about a definite diag- 
nosis Syphilitic splenomegaly seems reasonably well excluded by 
the fact that, after two years of anttsyphilitic therapy, followed by 
adequate treatment with penicillin, there was no change either in 
the size of the spleen or in the blood picture 

TUMORS OF THE SPLEEN 

General Description.— Solitary tumors of the spleen occasionally 
occur and their diagnosis is practically impossible without explora 
tion and demonstration of the tumor The presumptive diagnosis is 
made after exclusion of other types of splenomegaly and is con 
finned by exploration 


Case 26 Splenic Lymphangtohemangloma —A white mother of three chil- 
dren, who was forty-two years of age, came to the Clinic in 1940, stating that 
two months before a tumor had been found in the left upper quadrant of the 
abdomen She had been cognizant of some vague discomfort and heaviness m 
tlus region for six or seven years but never had noticed the tumor until a 
physician had found it on prenatal examination An intravenous urogram had 
been made at home and left hydronephrosis had been reported Since the 
finding of this tumor, the woman had had nausea and \ omitmg, anorexia, and 
had lost weight Her past history had been essentially negative except that an 
ovanan cyst had been removed in 1928 

On physical examination, the patient was found to be well developed and 
well nourished, she weighed 122 pounds (55 3 kg ) Her blood pressures were 
150 mm of mercury systolic and 96 diastolic, the pulse rate was 90 per minute. 

le appearance of her breasts gave evidence of her pregnancy The heart an 
ungs were negative to examination The edge of the enlarged spleen e " 
scended to the level of the umbilicus The surface of the spleen was irregu ar 
yi ™, was < fi® c ulh from its contour, to be sure that it was spleen that was 
, e le TL erus was enlarged in accordance with a pregnane 1 * of four men 
uni on There was a small fibroid on the anterior surface of the uterus 
oratory findings were as follows 
Urinalysis negative 

Hemoglobin 10 2 gm per 100 c c. of blood 
rj rocytes 4,510,000 per cu mm of blood 
Leukocytes 4,700 per cu mm of blood 
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differential diagnosis of splenomegaly 

Differential leukocyte count per cent lymphocytes 20 0 

monocytes AS) 
neutrophils 750 
eosinophils 1 0 

Blood smear except for some anisocytosis no tiling diagnostic 
Kline test for syphilis negative 
Blood urea 18 mg, per 100 me. 

Serum bilirubin 1 0 mg per 100 me. 

Liver function test! retention of dye, none 
Cholesterol esters 208 mg peT 100 oc. of plasma 
Lecithin 245 mg per 100 cn. of plasma 
Fatty adds 400 mg per 100 c.c. of plasma 
Total lipoids 608 mg per 100 cx. of plasma 

Excretory urogram essentially negative , 

Roentgenograms of the thorax did not disclose evidence of anything ab- 
normal and roentgenologic examination of the esophagus and stomach gave 
negative results for varicosities. 

In view of the lack of any positive diagnostic findings and because it was 
anticipated that the large spleen would complicate the existing pregnancy 
splenectomv was performed The splenic mass weighed 1 100 gm and Us 
blood vessels were considerably engorged The rest of the abdominal explore 
tion gave negative results except for the symmetrically enlarged uterus which 
reached nearly to the umbilicus 

The pathologists report on the splenic mass was ''diffuse lymphnnglohem 
angioma'* 

The postoperative coarse was uneventful and, later the patient was de- 
livered of a normal living child. 

Discussion of Case 26 —In this case, there was essentially no his 
lory of disease that could be associated with splenomegaly Mod 
erate hypochromic aoenua is not of uncommon occurrence am one 
women of this patient s age and, considering that she was four 
months pregnant, her anemia probably was on an iron deficiency 
basis Mild leukopenia was evident and this, with the anemia, would 
Taise the problem of whether the splenomegaly was of congestive 
type The lack of any past history of abdominal crises, a normal 
liver function test and the lack of any history of findings of gastro- 
intestinal bleeding, however rather militate against this diagnosis 
The essentially normal blood picture and blood smear as well as 
the vague history are not suggestrv e of one of the blood dyscrasias 
In this case, exploration was necessary in order to determine that 
the solitary tumor was responsible for the splenomegaly and nonp 
of the diagnostic tests was helpful, ' 

ABDOMINAL TUMORS 

General Description —Tumors in the left upper quadrant of the 
abdomen always must be considered in the differential diagnosis 
of splenomegaly and it is not a particularly rare experience to find 
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that a mass supposed to be an enlarged spleen actually is not spleen. 
The following cases illustrate this difficulty 

Case 27 Leiomyosarcoma —A white man, fifty-three years of age, came to 
the Clunc complaining of tiredness and weakness which had troubled him for 
two years He had undergone appendectomy for acute appendicitis two years 
before his admission and he felt that he never had recovered his strength The 
Wassermann reaction had been positive at the time of the operation and he 
had been given antisyphilitic treatment for eighteen months Ten months be- 
fore he came to the Clinic he had found that his abdomen was enlarged and 
that his clothes would no longer fit about the waist Shortly before his visit to 
Rochester, splenic enlargement had been diagnosed. His past history, except 
that he had had pneumonia, was not remarkable 

On physical examination he was found to weigh 213 pounds (96 6 kg), 
although his weight four years before had been 250 pounds (113 4 kg) He 
was somewhat anemic Blood pressures were 134 mm of mercury systolic mid 
90 diastolic The pulse rate was 110 per minute Examination of the thorax did 
not disclose anything remarkable A large firm mass in the left upper quad 
rant of the abdomen extended into the nght upper quadrant and the left lower 
quadrant Tins was not tender to pressure, seemed to have a notch and was 
thought to be an enlarged spleen Laboratory findings were as follows 
Urinalysis negative 

Hemoglobin 105 gm per 100 c c of blood 
Erythrocytes 4,400,000 per cu mm of blood 
Leukocytes 8,900 per cu mm of blood 
Platelets 99,000 per cu mm of blood 
Bleeding time 3 mm , 45 sec 

Differential leukocyte count, per cent lymphocytes, 16 0 

monocytes, 60 
neutrophils, 775 

eosinophils, 0 5 . , 

Blood smear moderate hypochromasia, otherwise nothing diagnos c ou 

Sternal aspiration nothing diagnostic 

Liver function ( bromsulfalein ) retention of dye, none 

Sedimentation rate 90 mm per hour 

Serologic test for syphilis Kline, 2 plus 

Kahn, 1 plus 
Hinton, negative 

Wassermann, very strongly positive r. bssue 
Roentgenologic examinations disclosed the following A large, so 
tumor filled the entire left portion of the abdomen and was “ 10 H®' v j ( j encc 
spleen Rheumatoid spondylitis involved both sacro-ihac joints an e ^ 
was found of hypertrophic changes of the lumbar portion of die spin 
The left ventricle was prominent and there was torsion of the arch o r^y 
An excretory urogram revealed diat the nght kidney was urog ]f jn t f, e 
negative, while the left was in an indeterminate condition The me 
left lower part of the ureter became normally concentrated m h\ e ^ no j 
which suggested that hydronephrosis did not exist and that the mass 
pnmanly renal , pye ] 0 . 

Cvstoscopy was performed m an attempt to make a left retrogm 
gram but, due to mutability of the patient, this was not accomphs e j, u t 
advised that a further attempt be made with the pabent under anes 
he refused 
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It was felt that the splenomegaly was probably on a sj-phUidc bails and 
further autisyphiUUc treatment and observation were advised. The patient, how 
ever was further examined elsewhere and gastrointestinal studies disclosed 
that the stomach was displaced upward, the colon downward and the small 
bowel to the right The examiners made a diagnosis of pancreatic cyst and 
effected marsupialization of the cyst Because of continued drainage the man 
returned to the Clinic two years later and, on exploration, diagnosis was made 
of Iciomyxaazcoma arising from retroperitoneal tissue 

Discussion of Case 27 —Here again a tumor in the left upper 
quadrant of the abdomen due to its irregular outline, seemed 
to present a notch to the examining hand- Tumors of the kind en 
countered in this case however, usually do not move with respira- 
tion- It often is possible, if the patient is relaxed, to pass the hand 
up over the tumor in a way not possible with the spleen which ex- 
tends up under the costal margin Because antisyphilitic treatment 
had been given for eighteen months without diminishing the size 
of the spleen, every possible diagnostic measure was taken to de 
temune the nature of the mass Most of the patients with supposedly 
syphilitic spleens whom I have happened to see because of hemo- 
lytic findings have proved to have spleens of another type Roent- 
genologic gastro-intestinal findings indicated that the moss in this 
case was not spleen but exploration was necessary to prove its true 
nature 


Case 28 Hypernephroma — A white woman, forty-one years of ago mother 
of four children came to the Clinic because of abdominal cramps which had 
been recurring during the past six months. She had not felt well for the pre- 
vious three years Constipation bad been developing during the previous few 
months The cramps started in the left upper quadrant of the abdomen and 
ipread over the lower part of the abdomen, The constipation had been tuffi 
dent to require enemas or cathartics, and the stools therefore, had been watery 
The pains did not seem to have any relationship to meals but were relieved 
after the bowels had moved. 


The woman s past history had not been remarkable and she had gained more 
uuw 10 pounds (4.5 kg ) in the last year On physical examination, she was 
found to be short and stocky Her blood pressures were 140 mraof i 
systolic and 80 diastolic* pulse and temperature were n ormal 
the heart and lungs did not disclose anything of note In thriTarTm^ quad" 
rant of the abdomen there waj a large, firm mass that, alth ou glij twns some- 
what rounded, seemed to present a definite border Its surface was somewhat 
irregular and it extended from deep in the flank anteriorly and downward, to 
the umbilicus. This was thought to be spleen It was believed, however that 
an excretory urogram should be made to rule Qrtfr n r a nnl , 

Laboratory findings -awe as follows: 

Urinnlyili specific gravity 1017 


reaction, add 
albomin, grade 2 
pas grade 1 
casts a few hyaline 
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Specimen of vesical unne no growth of organisms 
Hemoglobin 9 6 gm per 100 c c of blood 
Erythrocytes 4,790,000 per cu mm of blood 
Leukocytes 8,100 per cu mm of blood 

Blood smear aside from some hypochromasia, nothing diagnostic found 
Lime test for syphilis negative 
Sedimentation rate 45 mm per hour 
Stools no parasites, no ova 

The roentgenogram of the thorax was negative Roentgenologic examma 
tion of the abdomen gave evidence of calcified mass, measuring 12 by 9.5 cm , 
in tlie left upper quadrant of the abdomen Lateral views showed this mass to 
extend from the posterior aspect of the abdomen to the anterior wall in an it 
regular, curved fashion, so that the contour was not unlike that of the spleen 
An excretory urogram disclosed the right kidney to be normal In the left 
kidney, concentration of the media was normal but the pelvis was incompletely 
visualized and the cahces were indeterminate The upper and lower thuds of 
the left ureter were normal The original calcified mass was m relation to the 
upper pole of the left kidney A large upper cahx was visible through the 
mass and, although this cahx was definitely elongated, it did not present the 
typical deformity usually associated with a cyst. Cystoscopic examination gave 
negative results 

Because of the indeterminate nature of this mass, and the possibility of it 
being a calcified renal tumor, the kidney was exposed through a postcro-lumbar 
incision A large hypernephroma of the upper pole was removed with some 
difficulty The pathologist reported “In the upper pole of the kidney is a semi 
encapsulated, grade 3 adenocarcinoma, 12 cm in diameter ( hypernephroma 
type ) undergoing extensive calcification The tumor perforates the capsule but 
does not invade the renal vein About 20 per cent destruction of kidney sub- 
stance " 

Discussion of Case 28 —This case illustrates the wisdom of making 
an excretory urogram if splenomegaly is questionable even though 
the diagnosis of renal tumor cannot be definitely established A left 
renal neoplasm commonly presents a tumor which is mistaken f° r 
spleen In this case, the large amount of calcification was suggestive 
of a renal neoplasm rather than of a splenic tumor The suggestive 
changes in the upper cahces, represented m the excretory urogram, 
also were important The anemia was of the hypochromic type and 
tins type of anemia is commonly an accompaniment of any type 
of neoplastic disease The elevated sedimentation rate also was m 
favor of a neoplasm, although the rate was not markedly elevate 
In most cases of lymphoblastoma and blood dyscrasia, the seen 
mentation rate is not altered particularly, unless by the degree o 
anemia that is present 

The complaint referable to the bowel probably was based on a 
reflex or pressure phenomenon arising from the abdominal tumor 
n the presence of hypernephromas that have undergone degenera 
Lon, the blood smear often will give evidence of myeloid muim 
Unity and toxicity, that is, a leukemoid reaction, and it may r 
suggestive of a leukemic or Ivmphoblnstomnfous process 
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ROENTGEN THERAPY FOR LEUKEMIA 
Walter C Popp and Charles H Watkins 

One object of this paper is to set forth the classification of the 
leukemias used at the Clinic. The groups of leukemias, as well as 
their subdivisions, will be presented. The hematologic picture for 
the different types of leukemias and a plan for roentgen treatment 
as followed at the Clinic will be discussed The description is far 
from complete in many details, but it is hoped that, even though 
the presentation is general, the ramifications in diagnosis and treat 
inent of the leukemias can be appreciated readily 
Leukemia is a disease of the blood forming organs, of unknown 
etiology, characterized by (1) increased numbers of leukocytes 
in the circulating blood, (2) presence of immature cells in the dr 
culating blood, (3) usually a secondary anemia and (4) varying 
degrees of lymphatic, splenic and hepatic enlargement. Fifty-five 
per cent of the patients are between the ages of thirty and fifty 
years After the age of sixty years the incidence drops sharply al 
though leukemia does occur later m life Leukemia occurs relatively 
rarely before the age of six years, but it does occur in the first 
decade of life The average age of patients with myelogenous leu 
hernia is forty-one years the average age of patients with lymphatic 
leukemia is forty nine years About 60 to 80 per cent of the patients 
are men 

DIAGNOSIS IN GENERAL 

Leukemia may be divided into the two types namely myelog 
enous and lymphatic. These may be further divided into the acute, 
subacute and chrome forms Although this classification of leukemia 
is generally accepted, further subdivisions are vitally important to 
satisfactory treatment and these will be outlined in some detail. The 
diagnosis of leukemia is based on a combination of clinica l findin gs 
and accurate hematologic study The hemotologic study is most 
important since it influences the plan of roentgen treatment. The 
hematologic study should include determination of the level of 
hemoglobin and the number of erythrocytes and leukocytes dif- 
ferential smear, special examination of individual cells and determi 
nation of the number of platelets The type of leukemia, the form 
of leukemia and the degree of its activity are all important in the 
plan of treatment 
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METHODS OF ROENTGEN TREATMENT IN GENERAL 

Many plans of roentgen treatment have been used in leukemia 
and we shall point out briefly some of the plans now commonly 
used 

Treatment to the long bones, such as the femur, humerus and 
ribs, has been used to a considerable extent We have not used this 
method because of the depressing effect on the hemopoietic sys 
tem and its resultant dangers The erythrocytes can be affected 
markedly and a too radical reduction in the leukocyte count may 
be produced 

Treatment to effect what is known as blood volume, which en 
tails treatment to the mediastinum and abdomen, is used. We do 
not use this method because of the inde fini te effect on adenopathy 
or splenomegaly It has a tendency to produce roentgen sickness 
because large fields are used Also the treatment may produce a 
dangerously erratic effect on the leukocyte count 

Treatment to the spinal column either through a single field to 
the vertebrae or through paravertebral fields is used less commonly 
We do not use this method because of the indefinite effect on the 
areas of involvement. Even though the leukocyte count is reduced, 
symptomatic improvement does not manifest itself in reduction of 
enlargement of the lymph nodes to any marked degree. 

Irradiation of the entire body which is known generally as the 
Heublem or Teschendorf method has been used to some extent 
This method consists in exposing the entire body to radiation 
low intensity over a prolonged period The hypothesis on which 
method was based was that malignant cells were more suscepti e 
to radiation in the mitotic period than m other phases A specia y 
arranged room and a long target-skm distance are necessary o 
carry out this procedure Its use has been limited and the resu 
do not seem to warrant installation of special equipment 

We prefer the methods which will be described in this paper ® 
feel that the results with these methods are better because e 
clinical improvement can be obtained than with other me o 
The reduction m adenopathy and splenomegaly is marked e 
of many fields permits the use of small areas of treatment an sin 
doses of roentgen rays The leukocyte count is less inclined to ^ 
radical changes and the cutaneous reaction to roentgen trea ^ 
is minimal or absent Roentgen sickness is either absent or mi 
The erythrocyte count is usually unaffected by treatment 

MYELOGENOUS LEUKEMIA ^ 

Myelogenous leukemia is divided mto the acute, subacute 
chrome forms and the leukopenic and aleukemic varieties 
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Forms,— Acute Acute leukemia usually occurs in patients less 
than twenty five years of age. Usually it has a sudden onset, often 
with an acute infection, and is associated with high fever, prostra 
tion and anemia. The spleen may or may not be palpable Hemor- 
rhages into the skin and mucous membranes, viscera and fundus 
of the eye frequently occur and ulcerations in the mouth and throat 
may occur The white blood cell count rises rapidly, although it 
usually does not reach the level attained in the chronic form of the 
disease. 

Tho acute form must he distinguished from the various forms 
of thrombopenlc purpura (purpura hemorrhagica) and aplastic 
anemia Thrombopenlc purpura has a tendency to exhibit remis 
sions and exacerbations over a relatively long period and as a 
general rule, the clinical symptoms are not as severe os those of 
acute leukemia. In aplastic anemia the stained smear reveals a de- 
creased regenerative activity of the myeloid leukocytes, rarely any 
immature forms, relative lymphocytosis and thrombocytopenia, and 
decreased number of reticulated erythrocytes. In acute myelogen 
ous leukemia the predominating leukocyte Is the myeloblast or 
stem cell, with other myeloid leukocytes in varying stages of devel 
opment. If this blood picture is found in association with the 
clinical features described, a diagnosis of acute leukemia is war 
ranted. 

Subacute —Subacute myelogenous leukemia is usually less dra 
mabc in onset than the acute form, although as the disease 
progresses it may resemble acute leukemia Hemorrhages occur as 
a result of reduction in the number of platelets Fever and anemia 
are usually present The spleen is usually palpable An examination 
of stained blood films shows the predominant cells to be leukoblasts 
and relatively few myeloblasts ot stem cells many promyelocytes 
and occasional myelocytes are seen. It is important to establish the 
diagnosis of subacute myelogenous leukemia because, in most in 
stances treatment is contraindicated It is likely that many cases of 
subacute leukemia are really mild forms of the acute form and in 
these cases roentgen treatment should be avoided. In occasional in 
stances, however, a rather high proportion of immature cells may 
ho associated with on almost equal number of relatively mature 
leukocytes and a moderate reduction in the number of blood 
platelets 

Chronic —Chronic myelogenous leukemia is usually characterized 
by the slow insidious onset of anemia, gradual enlargement of the 
spleen and progressive increase in the number of myeloid leuko- 
cytes Weakness and loss of weight nre almost always present. Fre- 
quently the initial complaint is that of a tumor in the left upper 
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quadrant of the abdomen Enlargement of peripheral nodes may 

’ bu * IS 3 f rehbve} y uncommon m myelogenous leu 
hernia Examination of stained smears shows a marked increase m 
the number of myeloid leukocytes The predominant cells are ma 
re neutrophils, but metamyelocytes and myelocytes are rather 
numerous Cells of greater immaturity are present, but m com 
parison with the number found in the late phases in the development 
of myeloid leukocytes, myeloblasts, leukoblasts, and promyelocytes 
they are not numerous 


Varieties. -Leukopenic Leukopenic leukemia may occur m any 
i ,P r£n ' 10usl y described forms of myelogenous leukemia The 
mica dings and the result of study of the individual cells are 
similar to those found in myelogenous leukemia, but the total leu 
oeyte count proves to be at a normal level or below it The chag 
nosis epends on an analysis of stained blood smears When leuko- 
penic myelogenous leukemia occurs in the acute or subacute form, 
roentgen treatment should not be given under any circumstances, 

ecause of the possibly disastrous effect on the total white blood 
cell count 


eukerruc —Aleukemic myelogenous leukemia is now believed to 
e a separate variety of the previously described forms of leukemia 
e lagnosis is made by examination of bone marrow The blood 
m tie peripheral vessels usually does not contain cells which are 
c aractenstic of leukemia, but tile marrow shows the characteristic 
changes 

Treatment — General Since roentgen rays were first used for the 
eatment of leukemia in 1902, a number of methods have been ad 
vocate The rationale of roentgen treatment is not yet dear, and 
g terature on the subject contains many unanswered questions 
or example, it is known that remission of the disease may be pro- 
uce by irradiation of the spleen, and yet leukemia is defined as 
a isease of the blood-forming organs Why do remissions occur 
when only the spleen is irradiated? If the rays act by destroying 
w ite blood cells, why do not these cells regenerate immediately 
a er lose m the blood and in the spleen have been destroyed? 
a e process of regeneration is a general one is well known If 
eafanent is successful because of destruction of cells, why do pa- 
en s 'with the aleukemic form of myelogenous leukemia improve 
c mica y while the total white blood cell count may remain no 
C j ^ lere a ferment or is an unknown substance liberated 

m e ood which inhibits the production of leukocytes, or does a 

c lemica change occur m the blood stream? 

s as been said, the types of radiation therapy which hare 
oeen used are irradiation of the spleen, long bones, mediastinum 
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and Oat bones Moro recently irradiation of tho entire body, using 
penetrating rays at a long target skin distance, has been employed 
In recent years radioactive phosphorus has been employed as a form 
of treatment, but this will not bo discussed in tills paper , 

We employ the method of treating the spleen through multiple 
small fields, varying the dose according to the phnse of leukemia 
Our experience has led us to conclude that moderate voltage, in 
the range of 130 to 140 kilovolts, is more effective than any other 
voltage. Tho area corresponding to the spleen is divided into nine 
fields of approximately equal size Usually four anterior fields, four 
corresponding posterior fields, and one lateral field arc used By 
using nine separate fields nine sessions of treatment can be given, 
if this is indicated, without repeating the exposure of any one field 
Before treatment is started, the status of tho patients white blood 
cell count, erythrocyto count, hemoglobin nnd platelet count must 
bo investigated carefully In cases In which severe anemia is present, 
transfusion may be indicated, but if anemia is moderate, transfusion 
is not necessary, sinco n dccreaso in the total leukocyte count is not 
uncommonly associated with a corresponding rise in the erythrocyte 
count. 


Treatment is instituted on one of the lower splenic fields, and on 
the next day a leukocyte count is made Treatment always depends 
on the results of tile daily leukocyte count Often tho first or second 
leukocyte count after the start of treatment shows an increase over 
the original count The hypothesis that roentgen rays stimulate cells 
has been well nigh abandoned but for some reason this initial in- 
crease often occurs Daily treatment Is continued and the leukocyte 
count is made each day until it reaches n satisfactory level. This 
level varies considerably according to the type and form of leu 
kemia. In chronic myelogenous leukemia the leukocyte count may 
diminish much moro quickly under roentgen treatment than in sub- 
acuto or aleukemic loukemia. When the count seems to decrease too 
rapidly, treatment should be discontinued for twenty four or forty 
ilr u^i? UrS ’ ,* n or ^ or to evaluate the significance of this decrease. 
Wo bclievo that treatment should be carried out in a relatively short 
period so that the patient may carry on without treatment ns long 
os possible. This plan has been found to yield better palliation than 
haphazard treatment at irregular intervals Treatment is resumed 
when the total leukocyte count begins to show a definite and per 
stsicnt increase nnd immature forms reappear 
It docs not follow necessarily that the higher the count the 
greater the amount of treatment needed Patients wit h relatively 
lmv counts of from 75 000 to 100 000 cells in each cubic millimeter 
of blood usually need more treatment to produce the desfred effect 



804 


WALTER C POPP, CHARLES H. WATKINS 


than patients with cell counts of 200,000 to 300,000 The leukocyte 
count should not be allowed to fall below certain flexible limits 
depending on the original count When, for example, the ongmal 
count is 75,000 cells, treatment should not be earned beyond a point 
at which the count reaches 25,000 When the onginal count is 
250,000 cells, treatment should not be earned past the point at 
which the count reaches 50,000 to 60,000 cells The reason for this 
precaution is that the leukocyte count may continue to decrease for 
a month or more after treatment has been stopped Should the treat- 
ment be earned beyond a reasonable level severe leukopenia may 
develop If the patient had a high ongmal count, which treatment 
has reduced to 50,000, the leukocyte count usually reaches a sabs 
factory level three weeks after treatment has been discontinued. 
When patients have mild leukocytosis, their general condition seems 
to be better than when they have a so-called normal leukocyte count 
or leukopenia 

When the course of treatment averages from seven to rmmdays, 
control of leukemia is easier and subsequent treatment, when this 
becomes necessary, is facilitated The use of a large number of small 
fields permits a fairly large number of treatments with little or no 
dermal reaction, and causes little radiation sickness 

Acute F orm —The treatment of acute myelogenous leukemia with 
roentgen rays is useless The cluneal course of the disease is so 
rapid that treatment hhs little if any effect on the erratic white blood 
cell count In isolated instances treatment with roentgen rays may 
be of value for superficially located leukemic infiltration, but this 
is the exception rather than the rule Blood transfusion and other 
supportive measures may be of limited but doubtful value 

Subacute F orm —In spite of the rapid onset of subacute myelog 
enous leukemia, in isolated cases it may respond temporarily to 
small doses of roentgen rays Treatment involves usmg nine fields, 
as we already have suggested, however, the dose per field should 
not exceed 75 to 80 r measured in air This is a small dose, but m 
this type of leukemia larger doses are to be avoided This dose is 
sufficient to produce the desired effect on the leukocyte count 
Treatment is given every day until a satisfactory result is obtained 
As a rule, treatment is interrupted when the leukocyte count has 
reached a level of approximately a third of the ongmal count When 
the ongmal count was 150,000, the course of treatment should be 
interrupted when the count reaches approximately 50,000 Because 
o the radiosensitiveness of the cells in subacute myelogenous leu 
"emia and the sometimes erratic response to treatment, the risk m 
excessive roentgen treatment is great because the destruction of an 
excessive number of leukocytes may be fatal 
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Chronic Form -Chronic myelogenous leukemia is the least diffi 
cult form of leukemia to treat, and the results obtained usually are 
much more satisfactory than m other forms The dose used in each 
of the nine fields is approximately 225 r (measured in air) Treat- 
ment is given daily as long as the leukocyte count aoes not diminish 
too rapidly When the count reaches tne desired level, treatment 
is interrupted and the patient allowed to go witnout treatment until 
a definite tendency for the count to increase is observed or until 
the patient s cluneal symptoms recur Here again the original count 
is important in determining the level to which the leukocyte 
count should be permitted to fall When, for example, the origi- 
nal count before treatment was 300,000 the leukocyte count may 
safely be permitted to fall to a level of about 75,000 When the 
original count was 150,000, treatment should be suspended when 
the count has reached a level of 25,000 to 35,000 When the original 
count was 75 000, it can safely be reduced to 20 000 to 25 000 In 
this type of leukemia the count should not be allowed to fall below 
20 000, unless the original count was not higher than 20 000 With 
an original count of about 20, (XX) cells treatment may be given until 
a level of about 10,000 is reached 
Leukopenic Variety —In the leukopenic type of myelogenous leu- 
kemia treatment involves the use of the nine fields but owing to 
the low total leukocyte count, it should be administered with cau 
tion The daily dose should not exceed 75 r (measured in air) and 
small fields should be used A careful watch of the leukocyte count 
is, of course, absolutely necessary Often a course of treatment will 
produce little change in the leukocyte count, but it may induce 
gradual reduction in the size of the spleen and clinical improve- 
ment. Usually not more than five sessions of treatment are neces 
sary and treatment is stopped whenever the leukocyte count shows 
any tendency to decrease 

Aleukemic Variety —Treatment of aleukemic myelogenous leu- 
kemia presents much the same problem as the treatment of leuko- 
penic myelogenous leukemia The leukocyte count may vary from 
2,000 to 10 000 Fifty to 75 r is used with small fields and the same 
precautionary measures described for the leukopenic phase must 
also be observed If the original count was 5,000 treatment should 
be stopped when it has reached a level of approximately 4,000 If 
the decrease with the initial treatment is sudden then twenty four 
to forty-eight hours should elapse before further treatment is ad 
ministered. The count will usually return to a safe level If the origi 
nnl count was 10 000 treatment may be continued until the count has 
reached a level of 7000 Patients with aleukemic leukemia may 
have remissions with almost normal health for ns long os a year 
following adequate roentgen treatment 
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LYMPHATIC LEUKEMIA 
Lymphatic leukemia is divided into acute, subacute and chrome 
orais and chrome macrolymphocytic and mesolymphocybc vaneties 
Forms.— Acute Acute lymphatic leukemia is much more rare 
than acute myelogenous leukemia, at least m adults Some invest 
gators believe that because the stem cells of both myeloid and 
lymphoid tissues are similar and because the clinical, hematologic 
and pathologic aspects of the acute form are similar, there is but 
one type of acute leukemia and that the cells are neither lymphoid 
nor myeloid but undifferentiated 
In acute lymphatic leukemia enlargement of the lymphatic struc 
tures may be slightly more general than m myelogenous leukemia 
and the spleen may be slightly enlarged 
The more immature cells predominate in the blood picture. 
Lymphoblasts are numerous, and the blood smear has more urn 
rormity than diversity of cell type 

The clinical symptoms and signs of acute lymphatic leukemia 
resemble closely those of acute myelogenous leukemia 
Subacute —The subacute form of lymphatic leukemia may be 
either a mild form of acute lymphatic leukemia or an acute ex- 
acerbation of unrecognized chrome lymphatic leukemia The com 
mon cell in the blood smear is also the lymphoblast or stem cell 
Some authors do not even recognize a subacute form 

Clinically these patients will develop varying degrees of enlarge- 
ment of the lymphoid tissues of the body 
Chronic The age incidence is higher than for the other forms 
and types of leukemia and it occurs more frequently in males than 
in females (31) The onset is usually unknown and is insidious in 
character Usually the first symptom is painless swelling of the 
ymph nodes and the superficial nodes, naturally, are among the 
st ones observed Varying degrees of enlargement are found 
usually m the cervical, supraclavicular, axillary and inguinal nodes 
oentgenograms of the thorax may or may not be useful in de- 
termining the enlargement of lymph nodes The retroperitoneal 
ymph nodes can usually be palpated if they are enlarged and vary 
mg degrees of splenic and hepatic enlargement may be encountered. 

e nodes involved are usually discrete and not matted together as 
are inflammatory' nodes They have a firm fullness but are usually 
not as hard as the lymph nodes of Hodgkin’s disease or metastatic 
malignant disease 

Weakness, pallor, loss of weight and general malaise are among 
the symptoms most frequently found Careful inquiry into the pa 
ent s history' usually' reveals that he has had malaise for severa 
mon but usually no specific date of onset is given 
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The leukocytes in the blood of patients with chronio lymphatic 
leukemia usually present a striking uniformity in contrast to the 
blood picture of chronio myelogenous leukemia In the typical case, 
the leukocytes are usually mesolymphocytes and mlcrolymphocytes 
and these constitute 75 to 05 per cent of the total leukocytes The 
younger leukocytes frequently contain a more basophilic cytoplasm 
and a more dehcate chromatin network in the nucleus and may con 
tam nucleoli. 

Chronic Macrohjmphocijtlc and Mesohjrnphocytic —Tim clinical 
features of this variety of lymphatic leukemia are in no way dif- 
ferent from the picture to be found in any other lymphatic leu 
hernia The diagnosis must be made by careful examination of the 
blood smears by a competent hematologist 

It was found that m certam cases of chronic lymphatic leukemia a 
much greater sensitivity to roentgen rays is exhibited than in the or 
dinary form of lymphatic leukemia In reviewing the blood picture 
of these cases it was found that a large majority of the lymphocytes 
were of the macrolymphocytic and mesolymphocytfc type rather 
than mlcrolymphocytes and mesolymphocytes which usually pre- 
dominate Furthermore, the blood picture m these cases might even 
be confused with the blood picture found m acute lymphatic leu- 
kemia. However, a study of these immature cells reveals that they 
are not lymphoblasts nor are they the usual type of lymphocyte 
found in chronic lymphatic leukemia These cells have a large 
nucleus and abundant cytoplasm. The nuclear chromatin is of the 
heavy black type usually seen in mature lymphocytes and distmc 
bon from the immature lymphocytes may readily be made by this 
nuclear pattern About 5 per cent of the cases of chronic lymphatic 
leukemia are of this type 

Treatment .— Acute Form. Treatment for acute lymphatic leu 
kemia is the same as for acute myelogenous leukemia Some therap 
ists have stated the opinion that m some acute cases light doses 
should be used in the hope that the acute form of the disease will 
turn into the chronic form It is doubtful that roentgen treatment 
had anything to do with the change in the leukemia We feel that 
treatment in a true acute leukemia is of no value 
Stihoctifc Form —The treatment of subacute lymphatic leukemia 
is likewise of doubtful value However if treatment is to be given, 
it must be given carefully As in the treatment of subacute myelog 
enous leukemia smaller doses of roentgen rays (not to exceed 76 
!o 100 r per field) must be used The areas of involvement whether 
they be the cervical or supraclavicular areas, axillae retroperitoneal 
lymph nodes or the mediastinal nodes, are treated with 75 to 100 r 
to each field per treatment One treatment is given each day and 
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the blood count is estimated daily The same general rules which 
governed treatment of subacute myelogenous leukemia are ap- 
plicable here If the count decreases too rapidly, treatment should 
be withheld for from twenty-four to forty-eight hours Treatment 
is stopped when a satisfactory level of thq blood count is reached 
If the original count was 150,000, the treatment is terminated when 
the count reaches approximately 50,000 Naturally greater care must 
be employed in treatment of this form of leukemia than of the 
chrome form because of the sudden changes which may occur in 
the leukocyte count 

Chrome Form —In chrome lymphatic leukemia, treatment of the 
involved areas is given for a variable number of days and the 
number of treatments depends on the elevation of, and effect of 
the treatment on, the leukocyte count The principles of treatment 
as described m chrome myelogenous leukemia are applicable in 
chrome lymphatic leukemia Treatment is administered to the in 
volved lymph nodes instead of the spleen The leukocyte count will 
decrease in much the same m ann er The dosage (225 r per field 
daily) is comparable to that used in chronic myelogenous leukemia, 
and careful observations of the blood count should be made 

Chrome Macrolymphocyttc and Mesolymphocytic Forms -In the 
treatment of this variety caution must be exercised The use o 
higher doses of roentgen rays causes extreme fluctuation in the leu 
kocyte count. A reduction of as much as 50 per cent can take place 
m twenty-four hours with excessive treatment Although this rapi 
change is dangerous m any leukemia, the real danger in this form 
of leukemia is not only m the rapid reduction of the leukocyte coun 
but in the effect on the chemical constituents of the blood 
a radical reduction of the leukocyte Count, the level of urea ^ e 
blood may rise markedly m a period of from twenty-four to lorty 
eight hours In some instances the concentration of urea m the b oo 
may double or even tuple There are two possible explanations o 
this One is that the sudden increase in waste products due to 5 
integration of leukocytes is more than the renal system can ehmin^ e 
properly The other more likely explanation is that leukemic in ^ 
tion involves the kidneys, especially in the region of b°wro ; m 
capsule For the last few years at the Clinic we have in 
treatment of the posterior part of the abdomen, directing roen g 
rays to the renal areas It is felt that the effect on the leukemic 
filtration m the kidney is such that renal function, with respcc^ 
the elimination of waste products, is improved In treatment o 
variety of leukemia determination of the concentration o ur 
daily is as important as a daily leukocyte count ^ 

Treatment consists of irradiation of the regions of mvolvem 
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Not more than 100 to 125 r per field should be used and a moderate 
voltage technic should be employed. One treatment a day is given 
untit the leukocyte count reaches the desired level The levelto 
which the count is lowered depends on the original count. The 
rules for determining the level are the same as those previously 
given in the treatment of the subacute forms of leukemia Occa 
sionally the leukocyte count may not be reduced when treatment 
is given The leukocyte count must be watched more carefully, be- 
cause It may decrease suddenly and continue to fall for several days 
even though treatment is discontinued. 

If the concentration of urea in the blood should increase, treat- 
ment must be interrupted for several days until it returns to normal 
Should the concentration fail to return to normal or continue to in- 
crease, hospitalization and intravenous administration of fluids are 
indicated. 


MONOCYTIC LEUKEMIA 

Considerable disagreement has arisen regarding the terminology 
of this type of leukemia because various hematologists ore unable 
to agree on the origin of monocytes If the current classification of 
leukemias is to stand, two types of monocytic leukemia must be 
recognized namely (1) the Schilling type in which the cells are 
derived from the reticulo-endotbelial system and (2) the Naegeii 
type, in which the monocytes are regarded as developmental 
products of the myeloid senes, or a variety of myelogenous leu- 
kemia. 

Clinically, the disease presents symptoms which closely resemble 
those of myelogenous leukemia, except in the Schilling type, in 
which considerable lymphadenopathy may be found The findings 
are also compatible with those found in myelogenous leukemia 
The blood picture reveals large numbers of cells which can be 
identified as monocytes as well as larger, but apparently related, 
forms The nuclei of the larger forms are Irregular in shape and 
composed of fine reticular chromatin The nucleus is more lacy than 
the nucleus of a typical monocyte The cytoplasm is grayish blue 
and may contain innumerable fine dustlike, reddish lilac granules 
The roentgen treatment is similar to the treatment for myelog- 
enous leukemia 

EIJKEMIC SPLENIC RETICULQ-ENOOTOTl tOStS 
' Subleukemic splenic reticulo-endolheboxis is characterized by 
t J nemm splenomegaly fever purpura leukopenia and throm 
I bocytopcnin Examination of smears of blood from peripheral ves 

I spl,; re'enls a few monocytes with definite characteristics of the 
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Tr1atae^t°of If ^ P res f nted b Y Giffin and Watkins^ 
eataentof subleukemic splemc rebculo-endothehosis presents 

enoSkXem “ treata “ t ° f ^uicemc and leukopemc myelog 
m obsemnnX Z 1 T 5 recauh ° naI y measures are necLao' 
Sed reTaL an, ^ '.T^ 6 a °®' Daily dosage should not er 
/ 5 , r an f sma11 fields of treatment of the spleen are used The 

b b ^echi^d^iPln OUnt l USU f^^ ^° 6S BOt 6XCeed WWO and it need not 

and reduction °'ti 3 6V6 °c to b >000 Good clinical response 

and reduction in the size of the spleen can be obtained 

COMMENT 

en!no S n? era !’ “ j CUte leukenua the disease is active and death may 
fapnt mat & i eW f a ^. S t0 a ^ ew weebs f n chronic leukemia the pa 
nrococc ^ 1V( 1 ° r ° m tw0 f° ur ye 31 " 5 In exceptional cases the 
Su?e fo,Tc y d be 7 C r 0ntr0lled f ° r much Ion g er Periods In the sub 
extremes 16 ^ ex P ect:anc y Wlb usually fall between these two 

m freatm ent is as good a therapeutic measure 

effort ,o ° eu * erma as 15 known at the present tune Although the 
a nc.h t- GD G ^ palhabve 3 yet with properly supervised treatment 
en can e maintained m a useful capacity Much disagree- 
. i ( 1S a PP arcnt between hematologists and radiologists as to 
f-n m i? f ° r roentgen therapy prolongs hfe We do not pretend 
„ 6 definite statement on this point except to infer that in 

thnno-WL DCeS *f e seems to be prolonged considerably Even 
nf j S j* a ^i no * be w h°hy true, the fact that die general health 
.i e m f lvl ua patient is usually maintained at a better level with 
rh ° rocnt 6 en treatment is sufficient to warrant its acceptance 
.r a , era P cutlc measure in the treatment of leukemia We beheve 
co-operabon of the hematologist and the radiologist is 
important in the successful care of leukemia 
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TREATMENT OF HEADACHE 

Baiard T Houton and Dobothi Macy, Jb. 

Medical literature is replete with obsen atlons on the causes nnd 
treatment of headache. This symptom is a constant chnllengo to 
physicians Patients who consult a physician for other symptoms 
frequently fall to mention the presence of headache because of their 
firm belief that it cannot be relieved No statistical data from a 
single medical center will furnish a true index of the importance of 
this symptom complex. Headache also is important from the eco- 
nomic standpoint In one large factory tins symptom accounted for 
24 per cent of more than 15 000 absences of employees 

THE CLINICAL HISTORY 

In any case of headache, it is most important to obtain a detailed 
history A carefully taken history will furnish more clues to the 
underlying cause of the pain than will all other diagnostic pro- 
cedures combined Although the physician may assume that gen 
eral physical examination, laboratory tests and special examinations 
of the nervous system and of the eyes ears, nose and throat may 
disclose some organic lesion which is causing the headache, the 
results of these examinations usually are negative. If these examine 
Hons have been made before a detailed lustory Is obtained, the 
physician usually will have to retrace his steps and obtain a de- 
tailed history If he fails to do this, the treatment that he prescribes 
is not likely to be successful We are well a ware that headache can 
be caused by many organic lesions but in most cases of headache 
observed in general practice the pain is not of organic origin In 
the final analysis, the success that is achieved in the treatment of 
this symptom is directly dependent on the care that is exercised 
in obtaining a detailed history 

The Pain —On set Duration and Character In order to obtain 
information about the onset, duration and character of the head 
ache, the phy'sidan should ask the patient the following questions 
What were the circumstances under which the pain first developed? 
Mas the onset gradual or sudden? Was it in any way associated 
with trauma or an infectious process? Is the pain mild or severe? 
Is it constant or intermittent? Is it lancinating throbbing or pul 
sating? Is it of a burning boring type? Does it end abruptly or 
does it subside gradually? Does it persist for seconds, minutes, hours 
or days? When does the pom occur night or day or both night 
811 
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and day? If it occurs during the day, does it remain constant 
thioughout the time that you are awake? If it is not constant, does 


it occur in the early morning, in the middle of the day, or in the 
afternoon or early evening? If it occurs at night, does it ever cause 
you to awaken from a sound sleep? If it does, do you jump out of 
bed because of the seventy of the pain or do you remain in bed? 
Does your posture seem to influence or precipitate the pam? Is any 
residual soreness present after the pam disappears? If there is, how 
long does it persist? Is the pam aggravated by sneezing, coughing, 
or placing your head m a dependent position? Is it precipitated by 
chewing? If it is, does discon tinuin g chewing reheve the pam? Does 
the pam occur m paroxysms? If it does, are all of the paroxysms 
essentially alike? Do they tend to recur at stated intervals, such as 
day after day, or night after night, for long periods of time? Has 
the pam incapacitated you or have you been able to do your routine 
work? 

Site and Extension of the Pain —One should inquire whether the 
pam mvolves the entire head or is sharply localized in one region 
The patient also should be asked whether the pam extends in any 
direction If it does, an effort should be made to determine whether 
the site of extension corresponds to the anatomic distribution or 
one of the cranial nerves The patient also should be questioned 
about the presence of “trigger zones” or points of tenderness in 


the superficial or deep tissues , 

Effect of Previous Treatment —If the patient has been trea e 
pieviously for the headache, he should be asked whether the pam 
has been relieved by special medication or by mtranasal operation, 
cauterization of the sphenopalatine ganglion or injection of alco o 
into one or more of the branches of the trigeminal nerve 

Associated Manifestations —The history frequently will dis ose 
the presence of associated manifestations which will aid in dassity 
mg the type of headache The physician should try to asce am 
whether the patent is allergic to any article of food In addition, 
patient should be asked the following questions Is the pain asso 
ciated with redness, swelling and watering of the eye, or with p a 
gins: of the nostril on the mvolved side? Is it associated with naus m 
vomiting, scotomas or sensitiveness to light? Is the pam season 
its occurrence? Is it associated with changes m environment 
peratnre? Is the onset of the pam related to the taking or 00 , 

the use of alcoholic beverages? Is the pam related to the mens 
cvcle? j ec j 

Nervous Tension —After the physician has obtained a ea 
descrmtion of the pain, he should trv to determine whe er ^ ^ 
nervous tension is present Nervous tension is one of the mos 
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portant and least understood components of the headache syn 
drome. In this article, the term “nervous tension” is used to desig 
nate a state of physiologic hypertonicity that is induced by the 
higher nerve centers Headache is not caused by nervous tension 
but by the hypotonicity which replaces the hypertorudty Head 
ache that follows a state of high nervous tension should not be con 
fused with psychogenic headache To some extent, a psychiatric 
appraisal of each patient is necessary An experienced clinician in 
stinchvely makes such an appraisal while he watches the patient 
and listens to his story In some instances, it may require hours for 
the patient to tell his story but the physician usually will be re- 
warded if he will listen carefully 

In most eases, headache is of the nervous tension or psychogenic 
type The demand for incessant adaptation m a world that is both 
civilized and “atomized” at times exceeds the reactive possibilities 
of the autonomic nervous system as a result, the two divisions of 
this system become incoordmated. This predisposes to bodily dys 
function, of which the patient is often unaware. If the element of 
nervous tension which is an integral part of migraine, could be 
eradicated, more would be accomplished than by tho use of all 
other procedures combined. 

Galen s account of “The lady and the dancer' indicates that he 
realized the etlologic role of nervous tension in clinical problems 
The following quotation has been taken from Days book, “Head 
aches their nature, causes and treatment ;” 10 which was published 
m 1882 

“The subject of headache is of manifest importance, because it 
claims so many sufferers and is surrounded by so many difficulties— 
the pathology is obscure, the diagnosis perplexing, the remedies un 
certain Headache is a disorder of the utmost frequency and yet 
there Is none which more taxes the experience and scientific knowl 
edge of the physician, or requires closer observation in elucidating 
its nature and removing its obscurity 
"The young child is expected to grapple with abstruse questions 
which a few years ago were only intended for the advanced scholar 
and thoso who made philosophy their peculiar study The micro- 
scope, with its Tevelations the electric telegraph, which brings us 
in immediate contact with the enterprise aDd movements of other 
countries, are both powerful factors in stimulating the brain of man 
to unusual activity and the generally increased pace at which 
we live have all tended to excite and exhaust the bram 
“Before civilization had arrived at its present high state, tho 
overwrought brain was confined to men of letters and laborious 
students in tho solitary contemplation of human knowledge. Nervous 
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exhaustion was not the common disorder we now find it, and phya 
cians were nearly silent on the causes which produced it In what 
ever direction a man now turns his attention, he is sure to see 
competitors who are striving for the same prizes In trade, in com 
merce, in literature, and in art, it is ever the same— no man has the 
field to himself It is not surprising that the complex and delicate 
structure of the brain and nerve should fail, under the continued 
strain and this struggle for existence in the battle of life ” 

Day’s comments appear even more apphcable at the present tune 
than they were in 1882 The element of nervous tension is not always 
easy to determine and is the stumbling block for most physicians 
If they fail to appreciate its importance, they are hable to miss the 
core of the problem We cannot overemphasize this pomt Too many 
physicians approach the problem of headache with one thought in 
mind, namely, that they can find an organic basis for the patient’s 
symptoms 

OBSERVATION OF PATIENT DURING AN ATTACK 

In most cases of headache, the physician does not see the patient 
at the time of the attack This accounts for the failure of treatment 
in many cases In making an accurate diagnosis of the type of head 
ache and in evaluating the patient’s statements and the seventy of 
the pain, nothing can surpass observation of the patient during a 
painful episode 

The understanding of headache tends to become simplified when 
one realizes that the pain is of vascular origin m practically ah 
cases of headache One can approach the problem from a physi 
ologic point of view The headache often can be reproduced so 
exactly that the patient cannot distinguish an induced attach from 
a spontaneous attack This is especially true of histammic cepha g 18 
(Horton’s syndrome) 

ANATOMIC AND PATHOLOGIC CONSIDERATIONS 

In this paper the term “headache” will be used to designate pam 
or paresthesia of the head or a hallucination of either of these n| 8n [ 
testations Paresthesia of the head is due to the same causes w 
produce paresthesia elsewhere in the body It is well known 8 
sensitivity to pam vanes m different cases and at different times m 
the same case The threshold of pam is decreased by fatigue or 
injury 

Sources of the Pain —Pam in the head may originate m i 08 
of the following anatomic structures 8 10, 17 1&_22 ’ 80 81 ' 33 , 

41-44 40—49 (j) the k ssues CO venng the cranium, (2) the cr ® I ^ s 
penosteum and endosteum and (3) certain intracranial struc 
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Tissues Covering the Cranium— Pain that arises in the tissues 
covering the cranium may be muscular, neurogenic or vascular in 
origin Muscular pain is due to a local accumulation of metabolites 
which may be the result of overproduction or failure of removal 
The p ainf ul sensations in the head are the ultimate result of sus 
tamed muscular contraction Sustained muscular contraction results 
in the accumulation of metabolites which in turn act on, or stimu 
late sensory nerve endings. 30 Primarily neurogenic pain is exem 
piffled by neuralgia and neuntis These pathologic conditions will 
not be considered in this paper Vascular headache is caused b> 
distention of, or traction on the walls of the vessels or by inflam 
mation and thrombosis of the vessels 

Cranial Periosteum and Endosteum —Pain that originates in the 
periosteum or endosteum is due to a disruptive force that is exerted 
between the bone and eidier of these tissues 
Intracranial Structures —Although involvement of intracranial 
structures may cause pain in the head it is interesting to realize 
that the cranium the brain itself most of the dura, the pia 
arachnoid the choroid plexus and the ependymal lining of the 
ventricles are insensitive to pain On the other hand, traction on or 
pinching or dilatation of, the intracranial arteries, veins or sinuses 
will cause pain Pressure or traction on the trigeminal, glosso- 
pharyngeal or vagus nerves also may cause pain in the head 
Site of tlio Pain. 18 — Pom arising from stimulation of the sensitrv e 
intracranial structures above the tentorium cerebelli is felt anterior 
to a vertical plane drawn between the ears and is transmitted by 
the trigeminal nerve. Pain arising from stimulation of intracranial 
structures below the tentorium is felt posterior to this plane and 
is transmitted by the glossopharyngeal nerve the vagus nerve and 
the first three cervical nerves 

CLASSIFICATION OF HEADACHE 
Headache may be divided into eight main types The subdivisions 
of these main types are shown in table 1 We wish to emphasize 
that this classification is offered only as a working tool It will un 
questionably undergo considerable alteration as additional informa 
tion is obtained oa this subject 


TABLE 1 —CLASSIFICATION OF HEADACHE 
I Vasodilating headache 

A Primary vasodilating headache 
1 Febrile disease* 

a Acute Infectious diseases 
b Virtu diseases 
c* Sepsis 
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2 Tension headache 

3 Migraine 

4 Histamimc cephalgia (Horton’s syndrome) 

5 Summer headache 

6 Protein shock 

7 Heat exhaustion 

8 Effort headache 

B Decreased vascular tone 

1 Hypotension 

2 Anoxemia 

a Anemia 

b Pulmonary disease 
c Carbon dioxide poisoning 

3 Neurasthenia 

4 Headache due to oversleeping 

5 Certain drug intoxications 

6 Fatigue 

7 Hunger 

8 Postanesthebc headache 

9 Addison’s disease 
10 Acidosis 

C Increased pulse pressure 

1 Aortic regurgitation , , , 

2 Arteriovenous fistula, if large enough to produce cardiac ai i 

3 Hypertension 

4 Thyrotoxicosis 

5 Digitalis intoxication 
D Congesbon of veins of head 

1 Coughing 

2 Hiccupping 

3 Mediastinal tumor 

4 Sinus thrombosis 

5 Tncuspid stenosis 

6 Failure of right side of heart 

7 Venous occlusion 

a Superior vena cava 
b Jugular veins 

8 Cervical adenitis 

II Direct involvement of vascular walls 

A Inflammation 
1 Arteritis 

a Temporal arteritis 
b Panarteritis meningitis 
B Degenerative diseases arteriosclerosis 
C Hemorrhage 

D Thrombosis (during the thrombotic process) 

E Embolism 
F Syphilis 
G Multiple sclerosis 
H Toxemia of pregnancy 
I Uremia 

III Mechanical headache 

A Space-occupving lntracrunfal lesions - 

1 Tumor 
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2. Abscess 

3 Cyst 

4 Granuloma 

5 Aneurysm 

0 Arteriovenous fistula 
B Secondary hydrocephalus 
C Hematoma of scalp 

D Lesions of skull 

1 Tumor 

2. Inflammation 
«u Periostitis 
b Osteomyelitis 
c. Osteitis 
3 Necrosis 

E. Lumbar puncture headache 
IV Psychogenic headache 
V Neuropathic headache 
A Neuralgia 

1 Trigeminal neuralgia 

tu Ophthalmic 

b. Maxillary 

c. M andibular 

2 Glossopharyngeal neuralgia 
3. Vidian neuralgia 

4> Sphenopalatine neuralgia 
5 N enrol gift of tympanic plexus 

0 “Cervico-ocdpltal - neuralgia 
B Neuritides 

1 Inflammatory 
SL Degenerative 

VT Headache due to lesions of extracranial structures 
A. Muscular lesions 

1 Muscular tension headache 
2, -Myositis 
<3 Flbrositis 

■S 4 Myoflbrositis rheumatic headache (indurative headache) 
y S B Lesions of neck 

1 Arthritis (including Potts disease of the cervical vertebrae) 
2, Hypertrophic pachymeningitis of the cervical spinal cord 
3 Tumor 
m Neck 

b. Cervical segment of vertebral column 

c. Cervical spinal cord 
C. Ocular lesions 

1 Glaucoma 
2. Iritis 

3 Corneal ulcer 

4 Retrobulbar neuritis 

5 Blepharitis 

6 Hordeolum 

a. Internum 
b Externum 

7 Chalazion 
Conjunctivitis 
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9 Dacryocystitis 

10 Imbalance of extra-ocular muscles 

a Primary 

b Secondary to fatigue 

11 Nystagmus 

12 Light sensitivity 
D Lesions of ear 

1 Lesions of external auditory meatus 

a Impacted cerumen 
b Furuncle 
c Foreign body 
d Neoplasm 

2 Cholesteotoma 

3 Otitis media 

4 Otitic sclerosis 

5 Closure of eustachian tube 

6 Labynntlutis 

7 MemeSre’s syndrome 
E Lesions of nose 

1 Infection 

2 Allergic rhinitis 

3 Neoplasm 

4 Abnormalities of growth or development 

a Bony spurs „ 
b Deviation of septum 
c Hypertrophy of turbinates 

5 Epistaxis 

6 Foreign bodies 

7 Disease of paranasal sinuses 

a Infection 
b Allergy 
c Vacuum 
d Neoplasm 
e Occlusion of ducts 
F Lesions of throat 

1 Adenoids 

2 Pharyngeal tonsils 

3 Infection 

a Tonsillitis 
b Peritonsillar abscess 
c Retropharyngeal abscess 

4 Lesions of base of tongue 
G Lesions of teeth 

1 Canes 

2 Abscess 

3 Pulpitis 

4 Osteomyelitis of jaw 

5 Malocclusion resulting in dislocation of temporom. 

joint 

H Trauma 

1 Contusion 

2 Concussion 

3 Fracture 

4 Dislocation of the temporomandibular joint 
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VII Reflex beadacbo 

A. Vagal irritation 

1 Gas trt>inteitioal dysfunction 
2. Disease of liver 
B Irritation of buccal mucosa 
C. Comtipatiou 
D Menstruation 
E Winter headache 

F Carcinoma of the tongue and nasopharynx 
G Utero-ovarian lesions 

1 Displacement 

2 Tumor 

3 Inflammation 

VU1 Mixed type* of headache# 

Vasodilating Headache —This type of headache is caused by 
dilatation of the arteries or vefus The dilatation may be either 
extracranial or intracranial The speed with which the dilatation 
develops has a significant bearing on the intensity of the headache. 

Headache Vue ta Direct Involvement of the Vascular Walls — 
The best example of this type of headache is that which occurs in 
association with temporal arteritis Although this type of headache 
is present constantly, it has a tendency to become more severe at 
mght 

Mechanical Headache — This type of headache is the result of 
traction or pressure on structures that are sensitive to pain A tumor 
of the brain may cause such a headache In cases of tumor of the 
braird headache occurs about as frequently without increased intra 
cranial pressure os it does in association with on increase in 
intracranial pressure Surgical removal of tumor of the brain has 
been recorded m cases in which the patients never have suffered 
from headache 

Psychogenic Headache —Psychogenic headache is a hallucma 
tion not a physical reality The characteristic feature of this type 
of headache is that it is invariable in intensity and distribution 
throughout the waking hours but it never wakens the patient 
Neuropathic Headache — This type of headache is due to direct 
irritation or involvement of sensitive nerve trunks 
Headache Vue to Involvement of Extracranial Structures —In 
volvement of any of the extracranial soft tissues of the head may 
cause headache 

Reflex Headache -'This type of headache is best exemplified by 
the headache that occurs in association with constipation or men 
strunl disturbances It is thought often to be due to extracranial 
irritation direct or indirect of nerves which carry cerebral vaso- 
dilator fibers'* 
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~l W ° ” m ° re ^ » f ^dachew, 
oe present The combination that is encountered most freouent) 

s migraine and nervous tension headache ^ 


treatment 

nW,^ ^ 0f ^ of headache, the objective of the 
afedt ^ t0 aUeviate P^ during the 

dentd?i Se r d ’ Pr6Vent ^hsequent attacks Rational therapy 
m edml! ^ C0gmtl0I l of &e type of headaclie and the 

A P T d f tl ° n ° f the pam Headache as an abstract 
t u T eada cbe in a specific case are not one and the same 
fW-iim n r^i 6 ^tment of headache, one must consider the mam 

, . tR 05 ° , 6 <disease 111 a specific case, in other words, he must 

treat the patient, not merely the disease 

t, , 6 fre^tment of headache should be both specific and supportive 
s iou e directed toward one of the following objectives (1) 

0 remove e stimulus which mates the mechanism resulting in 
pain, ( ) to neutralize the stimulus, (3) to inhibit the mechanism 

1J j ? U 77 6S t 6 P aJn 0r neutralize the pam Treatment that 

only dulls the perception of the pam is symptomatic 

.i , e sca P a © d ^ )e dura derive their blood supply chiefly from 
t-r 6 ). l anC 16S ex temal carotid artery while the pia water and 

are su Pphed by branches of the internal carotid artery 1S 
en ie extemal carotid artery and its branches are constricted 
t J a vasoconstncting drug, the internal carotid artery and its 

1 an es tend to be dilated 21 48 This is a compensatory mechanism 

\ ch m ™ r f a* adequate blood supply for the brain It has been 
designated the “middle meningeal reflex ”-* 

© treatment of vasodilating headache, the selection of a 
vasoconstnetmg agent depends upon the site of the vasoddatation 
ie vasodilatation is situated in the extemal carotid artery or 
any ° (] ©ranches, epinephrine , 7 - 41 postenor pituitary, 48 
essin - ergotamme tartrate, 1 - 3 12 22 - 23 33 sr or dihydroergota 
mine ( DHE-45 ) - 8 will be effective If the dilatation is situated in 
ie in ema carotid artery or any of its branches, ergotamme tartrate 
V Xf en ( . or dihydroergotamme 2S should be administered 
Hip t> G i° < ? wu ^> s *- e P s ar e of value m determmmg the source of 
ea ac ie Direct observation will reveal whether or not any of 
dif t 6 f Se S SCa ^P 51:6 dilated In case any of these vessels arc 

. a e ’ exer hng pressure that is sufficient to eradicate the puls 3 
(T . ln , an inv °h r ed vessel will reheve, m part or m full, all P 3 ^ 1 
tc , v 1S ew § caused by dilatation of the particular vessel 3 ' 5 ' 

it the vessels of the scalp are not involved, or if other vessels also 
evolved, epmephnne should be administered This will relieve 
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headache that is due to dilatation of the vessels of the scalp or dura, 
but it will not relieve headache that is due to dilatation of the ves 
sels of the pm mater and brain, in fact, it may produce headache 
by causing dilatation of these s essels 41 If epinephrine fails to relieve 
the pain, it may be assumed that the headache is due to involve 
ment of the vessels of the pia mater or brain In this case, ergot 
amine tartrate 41 or dihydroergotamine should be administered 
This diagnostic procedure is only of \alue early In the course of 
vasodilating headache, that is, before edema of the vascular wall has 
developed, ■ 

After the source of the pain has been determined, the choice of 
a therapeutic agent is simple If on adequate dose of the selected 
vasoconstrictor is administered early in the course of the attack 
the pain will be relieved in the great majority of cases The degree 
of constriction that is produced depends on the concentration of the 
vnsoconstrictmg drug in the circulating blood at one time, not upon 
the total dose that is administered in a given period The effective 
dose also depends on the method of administration. It not only will 
vary in different cases hut also may vary during different attacks 
in the same case 

The prompt intravenous administration of 0.5 to 10 c.c, of a 
I 100,000 solution of epinephrine hydrochloride has proved effective 
in our hands In cases of prolonged chronic headache, the results 
are more eifecbve if the ding is administered by the drip method 
than they are if it is administered in a single dose When we ad 
minister epinephrine hydrochloride by the dnp method,” we use a 
1 1,000000 or 1 500000 solution of the drug in physiologic salt 
solution The solution usually can be administered at the rate of 
20 to 50 drops per minute for at least an hour and a half 
By using a face mask, pure oxygen may be administered by in 
halation In some cases the administration of oxygen may have to 
be continued for several hours. Oxygen often is effective if it is 
administered early m the course of the attack It may abort an 
attack of migraine or shorten it considerably 3 
Ergotamine tartrate has been administered ns a prophylactic in 
cases of migraine 1 It usually is administered in tablets of 1 mg 
each three times daffy Some authors recommend placing two of 
these tablets under the tongue In the prodromal stage of migraine 
to abort the attack This method of treatment has been successful 
in some cases 

One of ns (B T H ) Peters and Blumenthal a made a compara- 
tive study of the effects of dffiydroCTgotamine and ergotnmlne tar- 
trate. This study indicated that d&ydroergotnmine is just ns effective 
as ergotamlno tartrate in the treatment of acute migr ain e Neither 
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dihydroergotamine nor ergotamine tartrate will prevent the occur 
rence of future attacks. Toxic reactions occurred three tunes more 
frequently with ergotamine tartrate than they did with dihydro 
ergotamine This drug does not affect the blood pressure or the uterus 
Hartman 28 recently obtained similar results with this new drug 

Histamimc cephalgia is the most severe type of headache that we 
have encountered We have observed many cases in which an 
agonizing attack of histamunc cephalgia disappeared within one 
minute after the intravenous administration of 1 ec of chhydio- 
ergotamine We also have observed the same response after the 
intravenous administration of a combination of 1 c.c of a 1 100,000 
solution of epinephrine hydrochloride and a 3 c c of a solution of 
the suprarenal cortex that was prepared by Dr Kendall in the Dm 
sion of Biochemistry 

Although an appropriate vasoconstrictor will reheve an acute 
headache if it is administered in sufficient quantity and at the 
proper tune, the prolonged administration of such an agent will not 
prevent the recurrence of similar attacks 

Vasodilating Agents — Vasodilating agents are of value in the 
treatment of myositic, fibrosihc and rheumatic headache Myositic 
and fibrositic headache is due to the action of a local accumulation 
of metabolites on the endings of sensory nerves Vasodilating agents 
increase the blood supply and thus aid m die removal of metn o- 
htes Histamme and nicotinic acid 47 have proved effective in e 
treatment of tins type of headache A 1 250,000 solution of s 
famine base may be administered by the intravenous dnp me 
for one to two hours An accumulation of metabolites affects cap- 
illary permeability and causes edema of the affected 
consequently^, vasodilating agents may increase the seventy o 
pain before they rebeve it , 

Nicotinic acid may be administered intravenously m physio ogi 
salt solution When it is administered by the intravenous 
method, the dose is 50 to 100 mg When the subcutaneous me 
of administration is employed, the initial dose should be o ij 1 ^ 
and each succeeding dose should be increased by 5 mg un 
dose of 100 mg is reached 47 Injections are given twice daily m 


method of treatment hon 

Butler and Thomas 11 recently reported that the admims _ 
of histamme by the intravenous drip method was curative m ^ 
of migraine They employed a 1 500,000 solution of the 
physiologic salt solution The administration was started at ^ ^ 
of 5 drops per minute but the rate was increased gradu y 
results that we have obtamed with this method of treatm^! 
not been as satisfactory as those reported by Butler and 
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Ln some of our cases the frequency, duration and intensity of the 
attacks were decreased but the attacks eventually recurred 

As far as we have been able to determine desensihzation by sub- 
cutaneous administration of histamine diphosphate Is the only treat 
ment that is affective in preventing subsequent attacks of histamlnlc 
cephalgia In our experience, this syndrome does not respond to 
treatment with nicotmlo acid. In cases of histanuruc cephalgia, 
histamine desensitization is produced by the following method SM7 
We use a solution containing 0.275 mg. of histamine diphosphate 
per cubic centimeter Solutions of this strength are readily obtain 
able on the drug market The solution is administered twice daily 
(at 8 A-M and 4 p M ) in the following doses first dose, 0 10 
c.e. second dose 0 15 c.c , third dose, 0.20 ac., fourth dose, 0.25 
c,c. fifth dose, 0 30 c a, sixth dose, 0 35 c.c. seventh dose, 0 40 ac 
eighth dose, 0 45 aa, and ninth dose, 0.50 c.c. In some cases a dose 
of 1 aa has been necessary We never have administered more than 
1 ac. of this solution at one time If, at any time, the patient notices 
slight flushing of the face or any other symptoms that are indicative 
of a subjective or objective response to the administration of the 
drug, the next dose should be reduced 50 per cent and the subse- 
quent doses should be increased gradually as fust described After 
the attacks have disappeared, it often is necessary to administer a 
maintenance dose for an indefinite period in order to prevent re 
currence of the attacks We have found it necessary to alter the 
routine to fit the needs of the individual patient. Some patients do 
not require a maintenince dose Hapamine (histamine azopro- 
teln) ls also has been used for histamine desensitization but it does 
not appear to be as effective as histamine diphosphate 
Potassium thiocyanate is of value in the treatment of hypertensive 
headache and in the prevention of attacks of migraine 13 34 35 
When It is used to prevent attacks of migraine, the concentration 
of the drug in the serum should be maintained at 10 to 12 mg. per 
100 ac 14 The drug relieves hypertensive headache by lowering 
the blood pressure. It is of particular value in cases in which hyper 
tensive headache is associated with migraine In cases m which 
hyperteostve headache occurs aloDe, the pain may be relieved by 
elevating the head of the bed 14 inches { 35.5 cm ) Potassium thio- 
cyanate also maj be administered in cases in which migraine occurs 
alone In such coses the concentration of the drug in the serum 
should be maintained at 4 to 8 mg per 100 ac. 34 Thiocyanates are 
toxic substances When these drugs are administered in cases of 
headache, one should take the same precautions that are employed 
when thej arc used in the treatment of hypertension The concen 
trahon of the drug in the serum should be determined at frequent 
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intervals and the patient should be observed carefully for the de- 
velopment of toxic manifestations or manifestations of an idio- 
syncrasy Toxic manifestations produced by administration of 
thiocyanates are similar to those produced by the iodides and may 
include toxic psychosis Thiocyanates have a toxic action on smooth 
musde 


The literature contains reports of cases in which acute attacks of 
vasodilating headache have been reheved by the administration of 
such vasodilating substances as histamine, 11 nicotinic acid, 1 - 6 and 
thiocyanates 12 These substances are effective in cases in which the 
prodromal stage of the headache is associated with vasospasm The 
only way to determine their effectiveness m a given case is to try 
them When thiocyanate is used intravenously, its sodium salt is ad 
ministered in a concentration of 0 83 per cent in physiologic salt 
solution The maximal single dose of this salt is 2 gm Angina pectoris 
may be a manifestation of an idiosyncrasy to thiocyanates The 
solution should be administered slowly and the patient should be 
observed during the administration and for at least an hour and a 
half thereafter 

Diet. 42 — Diet has a definite place m the treatment of headache 
It is well known that hunger can cause headache Hunger also can 


aggravate the pain in the head 

Dextrose.— Intravenous administration of a 50 per cent solution 
of dextrose serves several purposes m cases of headache It is an 
effective antmauseaut m cases in which headache is associated wit 
nausea and vomiting and m cases m which the administration o 
ergotamme tartrate or dihydroergotamme causes nausea and vomi 
mg Dextrose is a dehydrating agent and it may help to relieve <- 
edema of the vascular walls which is associated with prolongs 
vasodilatation Intravenous administration of 50 c c of a 50 per cen 
solution often will relieve much of the nausea and vomiting asso 
ciated with migraine As hypertonic solutions of dextrose draw 111 
into the vascular bed, they should be used with caution in case^ 
of pulmonary congestion and in cases m which the cardiac rune 


is poor , , 

Vitamins — Vitamin A is of value in the treatment of hea a 
that is due to sensitivity to light 26 The intramuscular admm 
tion of 25,000 units of vitamin A is of particular value m the 
ment of this type of headache The administration of _this 
should not be continued for more than seven days Heada e ^ 
is due to sensitivity to light occurs much more frequently a 
generally recognized . . M( j 

Thiamine often is of value m the treatment of neuropathic ^ 
ache Thiamine deficiency causes arteriolar dilatation an nia 
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one of the factors responsible for vasodilating headache. The thera 
peutic dose of thiamine is 10 to 50 mg. It may be administered 
orally, intramuscularly or intrax enously 
Kibofiavin deficiency is associated with photophobia In some 
cases in which headache is due to sensitivity to light, a combination 
of riboflavin and vitamin A is more effective than vitamin A alone 
The therapeutic dose of riboflavin is 2 to 15 mg for oral admims 

^Nicotinic add not only is of value in vasodilating headache 5 but 
also in neuropathic and muscular headache 47 The fact that nicotinic 
acid (but not its amide) is a vasodilating agent may be of greater 
importance than its effect on carbohydrate metabolism in the treat 
meat of headache The maximal single dose of nicotinic add is 
100 mg It may be administered by any route. 

Pyndorfne (vitamin B 0 ) has been reported to he of value in the 
treatment of hyperemesis gravidarum It is possible that this vitamin 
might be effective in the treatment of the nausea and vomiting of 
migraine 

Vitamin C is a naturally occurring antihistamine substance It 
augments the action of epinephrine. Two hundred milligrams of 
this vitamin may he administered by any route and repeated at 
stated intervals 

Calcium. 1 M S7 ~Caldum defldency causes hyperirritnbility of 
all types of nerve Calcium acts as an antispasmodic on smooth 
muscle at the same time it increases tha tonus and contractile 
power It is of value in the treatment of vasodilating headache. It 
may be administered orally in the form of tablets or a 10 per cent 
solution of gluconate may be administered intravenously 

Anttdinrcitcs —In the treatment of migraine, some physicians 
have obtained good results by administering micapon. This is an 
antidluretic which consists of a mixture of potassium chloride and 
calcium lactate It is marketed in the form of tablets Each tablet 
contains 2% grains (0137 gm ) of potassium chloride and 2% 
gratns (0187 gm.) of calcium lactate The recommended dose is 
two tablets, three times daily 

Hormones *•* s " 7 ' s1 — Extract of the suprarenal cortex increases 
the rate of gluconcogenesis Some authors have expressed the opin 
ion that it has an antahistnminic action I Vis on this drug is udminls 
tered in a case in which histamine is being administered intrnve 
nously it does not counteract the effects of the histamine. In cases 
of severe histaminic cephalgia in which the attacks occur every 
nlgftt or even more frequently the intra\ enous administration of 
cortical extract twice a day may reduce the frequency of the at 
tacks The role of this substance in decreasing the frequency of 
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the attacks of histamimc cephalgia is not understood In cases of 
hxstamiruc cephalgia in which large doses of histamine have been 
administered, the patients may be so sensitive to the drug that 
the usual procedure of histamine desensitization cannot be rush 
tuted promptly unless cortical extract is administered while hista 
irane desensitization is being earned out The administration of 
cortical extract should not be continued indefinitely Any unique 
value it may have m the treatment of histamimc cephalgia is ob- 
tained early in the course of treatment 
Hormonal deficiency is the only indication for administration of 
hormones In some cases of migraine, the disease is aggravated b) 
pituitary or ovanan dysfunction In appropriate cases, solution of 
posterior pituitary' or estrogen may be of value 

Analgesics. 7, 29 — The salicylates are effective in the treatment of 
headache associated with myalgia, cervical arthritis and myositis, 
fibrositis or myofibrosibs of the scalp In cases of febrile headache, 
they are specific if they are effective as antipyretics If the pam is 
not mtense, them central depressant action may be sufficient to dull 
its perception Rheumatic headache always will respond, at least 
partially, to administration of sahcylates c - 40 

The coal-tar antipyretics, acetamhd and acetophenetidm, are 
more potent analgesics than the sahcylates and they also are more 
toxic The habitual use of these drugs may cause anemia, loss o 
weight, anorexia, fatigability, gastrointestinal disturbances, m 
somnia, circulatory asthenia and a whole tram of so-called funebona 
disorders, which themselves may be a predisposing cause of hea 
ache 


Aminopyrme and anbpyrme have been condemned because 
agranulocytosis occasionally follows the administration of amino 
pynne Although this reaction does not develop unless a patien is 
hypersusceptible to the drug, repeated administration of the rug 
may result in the development of hypersuscepbbihty , 

Sedatives. 7,20 — In the treatment of headache, sedatives are us 
chiefly'' to break a vicious cycle which starts with hyperirnta 
ity' Once this has been accomplished, the indication for se a 
ceases The tendency to administer sedatives for a prolonge p c 
in cases of psychogenic headache is both lazy and dangerous 
cases of this type of headache, the underlying hysteria, neuro 
psychoneurosis or psychosis should be treated , ;es 

Barbiturates augment tbe action of analgesic drugs Large ^ 
of the barbiturates produce depression of the vasomoter ceo 
cause peripheral vasodilatation and hypotension. The bar 1 
have a tendency' to cause dilatation of the cerebral vessels u ^ 
ftetaon vanes according to the barbiturate that is admmiste re 
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should be remembered that barbiturates depress the propnocep- 
hvo mechanisms which regulate vasomotor tone As a result, they 
may, and frequently do, aggravate vasodilating headache In the 
treatment of headache, the barbiturates are of value chiefly as 
soporifics 

Bromides 0 50 40 45 were a favorite headache remedy for a long 
time They depress the central nervous system and are effecthe 
sedatives These drugs may be of value in cases in which anxiety 
is an etlologic factor Bromides do not depress vascular tone as 
do the barbiturates The dose of the bromides depends on the indi 
vidual patient When these drugs are prescribed, the physician 
should be on the alert for signs of bromidism 
Narcotic* —Narcotics are contraindicated in the treatment of 
chronic headache. Their use in the management of headache is 
justified in cases of inoperable brain tumor or other terminal dis 
ease. 

Cannabis Indica. 1 <1 — Some authors have recommended the use 
of cannabis indica in the treatment of migraine This drug is habit 
forming and it has both a depressing and exciting action on the 
central nervous system It seems unwise to administer this type 
of drug in cases of migraine 

Hypoglycemic Reaction* —It has been reported that the induc- 
tion of hypoglycemic reactions by administration of insulin is of 
value m the treatment of acute migraine lc ” The effect produced 
by the insulin may bo equivalent to that produced by intravenous 
administration of histamine as the concentration of blood histamine 
increases as the concentration of blood sugar decreases 6 
AmUd*tamlne Substance*.— In some cases of histnminic cephal 
gta, oral doses of histamlnase in large amounts may be effective 
prophylactically Benadryl (beta dimethylaminoethyl benzhydryl 
ether hydrochloride) is the most potent antihistamine substance 
that has been developed thus far for administration to human 
beings In our experience, the intravenous administration of this 
preparation has aborted both induced and spontaneous attacks of 
acute histomimc cephalgia in a few cases a,> Clinical experience 
with this drug in the treatment of headache is still too limited to 
warrant an e\ al nation of its potentialities at this time Pyribenza 
mine (N-pyridyl-N— benzyl-N-dimethyl-ethjlenediamine mono- 
lydrochlonde ) is another antihistamine substance that has just 
been released for clinical investigation Our work with this drug 
suggests that it may be of value in the treatment of some types 
of allergy Whether or not it will be of -value in the treatment of 
headache remains to be determined 
PT-a (beta 2-pyndyl cthyldiethvlamine hydrochloride) PT-9 
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(beta 2-pyndyl ethylmethylamine hydrochloride), PT-10 (1,2- 
pyndyl 2, methylammopropane hydrochlonde) and PT-11 (beta 
2-pyndyl ethylamme hydrochloride) are additional antihistamine 
substances that have been used clinically Of these four substances, 
PT-9 has been most valuable in the treatment of headache Al 
though these drugs may be effective in an occasional case of head 
ache, the results of their administration have not been as uniform 
as those produced by the subcutaneous administration of histamme 
diphosphate 

With the exception of histaminase (an enzyme obtained from the 
mucous membrane of the small intestine and desiccated kidneys 


of hogs ) and benadryl, none of these substances is available com 
mercially at the present time They probably will not be released 
until further clini cal investigation yields more conclusive data. 

Heat and Massage. 8,40 — Dry heat and massage are particularly 
valuable in the treatment of myosibc, fibrositic and rheumatic 
headache as they improve the circulation of the involved tissues 

Nerve Block . 7 14 8E — Nerve block with a local anesthetic has 
proved of value m cases of acute headache In some cases of 
unilateral headache, the pain has been relieved by blocking the 
cervical sympathetic ganglia In other cases, headache has been 
relieved by blocking the trigeminal nerve or the sphenopalatine 
ganglion In one case which we have observed, the pain of a 
dominal migraine was relieved on two occasions by blocking the 
twelfth thoracic and first lumbar ganglia on both sides Nerve 
block may be of value in any case in which the nerve that trans 
mits the pain or the nerve that carries motor fibers for the pain 
producing mechanism is accessible Its effectiveness in a given case 


can be determined only by trial . 

Lumbar Puncture and Phlebotomy —Lumbar puncture o e° 
will reheve mechanical headache that is associated with lncreas 
pressure of the cerebrospinal fluid Unless the cause of the m 
creased pressure is removed, the headache will recur In ce 
cases m which mechanical headache is due to venous congests , 
the pain can be reheved by phlebotomy, although headache a ofl 
is not sufficient indication for this procedure Phlebotomy also ' 
rebeye headache associated with polycythemia vera . , i 

Supportive Treatment.— In the treatment of any bT 8 0 . 

ache, body tonus should be maintained, the diet should e a 
quate and the patient should obtam physical and mental res ^ 
cessive tonus is the first indication of physiologic strain 0 '^ , 
tonus is evidence of definite dysfunction 14 If this is not correc 
a pathologic change will develop 0 ^ c 

Explanation to Patients — In any case of chrome or P en 
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headache the mechanism of the attack should be explained to 
the patient In every case of periodic headache, there is a tear 
complex of greater or lesser degree Although some patient? mil 
not admit it, they frequently fear that they have a tumor of the 
brain. Fear of the attack lowers the pain threshold. Pabents are 
often confused and even bewildered as to the nature of their head- 
ache Frequently they have consulted many physicians and have 
received conflicting reports and advice. The average patient is in- 
telligent enough to appreciate a simple explanation of the prob 
lem and this may accomplish as much, and sometimes more, than 
the medicine which one employs A mental cathartic often serves 
a useful purpose 
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THE PROBLEM OF BLACKOUT AND UNCONSCIOUSNESS 
IN AVIATORS 


EmVAKD H LAMBERT AND EaBL H WOOD 


Before Worid War II engineering skill hnd increased the speed 
and maneuverability of airplanes to the point that their military 
effectiveness was lim ited by the inability of the pilot to withstand 
the forces developed m combat maneuvers The sudden change 
in direction of flight which occurred in sharp turns and when 
pulling out of dives at high speed produced centrifugal force of 
such magnitude that the pilot was often rendered temporarily 
blind (blackout) or unconscious and unable to control his aircraft 
It was recognized that if a pilot could be rendered resistant to 
centrifugal force, he would have a tactical advantage over his 
adversary This situation posed two problems for medical research 
first to determine the physiologic basis for the pilots failure when 
exposed to centrifugal force and second, to develop means to im 
prove safely his ability to withstand the force. 

During the decade preceding the war the most significant re 
search in this field was conducted in Germany Rolabvely little 
was accomplished elsewhere This is amply illustrated in Hams 
review' of the reports on centrifugal force which had been pub- 
lisned iip to 1943 After the outbreak of the war military and civil 
Inn laboratories devoted almost solely to the problem of centrifugal 
torce appeared in quick succession in Canada, the United States 
and Australia. As in other war projects these laboratories con 
ducted their Investigations in secrecy While the results of their 
r ”n?. rchc5 ^ ave gfafifyiog both from a scientific and from a 
vfa " lltUe of the information obtained has yet 
3“ \ m ^! cal !™ raa!s2 it to the purpose of this paper 
of H phydd ‘l n t° some of the unique physiologic effects 

w? dSi °f th ° h ? man “ which have 

been devised to counteract these effects in the aviator 


the nature of centrifugal force 

closed in his^m-raft ^ i' ns no effect on an aviator en 

line Unless the Tii'inv' 5 ° n ® 35 ? e padl A'Sht follows a straight 
^ T Se ? ground or objects hurtling by 

^ J ati c 0n °[ raOtion However the pilot heJnnes 
immediately conscious of a change in the direction of flight In a 
533 
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banked turn or in a pullout from a dive, be is pressed into his seat 
as a result of the centrifugal force induced by motion in a cun ed 
path The amount of the force is determined by the speed of the 
plane and its radius of turn according to the equation. Force (m 
V 2 

g units) = ggp, m which V is the velocity m feet per second and 

r the radius of turn m feet The magnitude of the force is com 
monly expressed in multiples of the earths gravitational force, 
that is, in g units Thus expressed, the effect of the force becomes 
readily apparent Centrifugal force increases weight If the pilot 
has a weight of 150 pounds (68 kg ) due to the normal grants 
tional force of 1 g, he will have a weight of 300 pounds ( 136 kg.) 
in a turn which develops a force of 2 g, 450 pounds (204 kg ) at 
3 g, 600 pounds (272 kg ) at 4 g and so on The pilot would cx 
penence a force of 4 g while making a turn with a radius of 1,500 
feet (457 meters) at a speed of 300 miles (483 kilometers) per 
hour If the turn were made m half this radius (750 feet [229 
meters]), the force would be 8 g, while if the speed were doubled 
(600 miles [965 kilometers] per hour), the force would be 16 g 

It is evident that as the speed and maneuverability of aircraft 
are increased, the stress on the pilot rises very rapidly Fighter 
planes used in the war were capable of generating centnfug- 
force in excess of 7 g during combat maneuvers Exposed to a 
force of this magnitude the pilot weighs more than % ton ( 
kg ) Each of his body tissues and fluids becomes corresponding! 
heavier and remains so as long as his plane continues to Hy in ® 
curved path The blood becomes heavier than molten iron wi 
the result that profound alterations in circulation occur It is as a 
consequence of these circulatory changes that the pilot experiences 
blackout or unconsciousness 

THE HUMAN CENTRIFUGE 

While the effects of centrifugal force on man may be studied m 
the airplane, accurately controlled observations in flight are 
cult to make, time consuming and hazardous Human centn g 
have been built to reproduce the centrifugal force of aerial man 
vers on the ground under laboratory conditions The human ce ^ 
tnfuge consists essentially of a superstructure which revolves 
horizontal plane about a central axis At one end of the 
structure is a cockpit which is free to swing outward when t ie 
tnfuge is in motion The resultant force acts in the direcb° n 
head to foot on the subject seated m the cockpit The sup ^ 
structure of the Mayo centrifuge is set in motion by clut ^ 
a 40 ton rotating flywheel and is stopped by declutch ng 
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applying a brake The speed of rotation of the superstructure is 
controlled by the speed of the rotating flywheel or by the degree 
of engagement of the clutch so that the exact centrifugal force de 
sired may be developed rapidly or slowly and maintained for any 
required period At the subjects heart, 15 feet (4 5 meters) from 
the center of rotation n force of 4 g is delivered when the cock 
pit travels at a speed of 30 miles (48 kilometers) per hour (2S revo 
lutions per minute) 

In our laboratory observations have been made on npproximateh 
300 men in a total of 9 500 exposures to centrifugal force The 
greatest number of observations have been made using a force 
time pattern in which the maximal g level was reached in two to 
three seconds and nos maintained for fifteen seconds Tins type 
of exposure has given the most complete picture of the effects of 
centrifugal force os the aviator may experience them A smnller 
senes of observations made by the same procedures on forty men 
in a specially instrumented dive bomber has indicated that the 
fundamental physiologic effects observed on the centrifuge apply 
equally well to the aircraft pilot 

SUBJECTIVE SENSATIONS OF CENTRIFUGAL FORCE 
Man is accustomed to existence under a force of 1 g When ex 
posed to centrifugal force exceeding 1 g he has a feeling of in 
creased weight In the sitting position, pressure on the buttocks is 
increased and the arms and legs feel intensely heavy The soft 
tissues of the body are drawn downward. This effect is particu 
lorly noticeable in the face and produces an appearance of great 
age (Fig 119) As a consequence of the increase in weight of the 
body, movement becomes increasmgly difficult the greater the 
magnitude of the force At 2.5 g it it practically impossible to get 
up from a sitting position and at 4 g the arms and legs can barely 
be lifted However a well balanced sitting posture can be main 
tamed at forces of more than 8 g, and the pilot is able to fly his 
aircraft at such forces provider! he already hoc his hands and feet 
on the controls and Is not rendered unconscious 

The foregoing phenomena of increased weight start with the 
very onset of the centrifugal force and are present until the force 
is removed Disturbances of vision and consciousness do not occur 
until exposure to centrifugal force has been maintained for more 
than three seconds 

The changes in vision hnv e been followed on the centrifuge by 
testing die subjects ability to respond to light signals placed in his 
peripheral and central fields of vision Records of the subjects re- 
sponses are used to confirm his own statement of his symptoms 
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and to determine the time at winch peripheral and central vision 
were lost Subjects m a comfortable sitting posture experience dim 
ming of the peripheral field of vision after at least three seconds’ 
exposure to forces between 3 0 and 4 0 g Loss of penpheral vision 
occurs at forces between 3 5 and 4 5 g and complete loss of vision 
between 4 0 and 5 0 g Complete loss of vision occurs without dis 
turbances of hearmg or consciousness This is true blackout When 
die subject is exposed to a force which produces blackout, the vis 
ual disturbance commences with dimming of penpheral vision on 
the average aftei three seconds’ exposure to the maximal force and 





Fig 119 —Subject on the human centrifuge a, At 1 g prior to cen ^ 
bon b, At 5 g during centnfugabon Apparatus shown includes ear ® 
ments for blood content of the ear and ear pulse and a mouthpiece for resp 


progresses to loss of penpheral \nsion at the fifth second an 
loss of central vision at the eighth second The disturbances ^ 
vision are temporary, m fact, usually complete restoration o s' 151 ^ 
occurs after a few seconds even when the centrifugal 
maintained In any case vision returns prompdy when ie 
is terminated t 

Diminution of hearmg and loss of consciousness occur dunn 
posure to forces 0 5 g or more above the level which P r0 ^ 
blackout As a rule, loss of consciousness occurs between the ^ 
and the sixth second of exposure to centrifugal force and is a 
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named by relaxation of the musculature, allowing the head and 
body to slump and the hand to fall from the control sbch. There 
is complete loss of orientation as to time and place Even with 
immediate cessation of the force, disorientation lasts on the aver- 
age for fifteen seconds and in some instances for as long as thirty 
seconds The subject afterward frequently recalls having been 
dr eam ing although occasionally he is unaware that he has been 
unconscious In roughly 50 per cent of cases mild to rather severe 
convulsive movements occur during the period of recovery 

THE EFFECT OF CENTRIFUGAL FORCE ON BLOOD PRESSURE 
The immediate cause of blackout and unconsciousness is revealed 
by measurement of the arterial pressure at the level of the subject s 
head during the exposure to centrifugal force. Such measurements 
have been accomplished by puncture of the radial artery with the 
subject s wnst supported at head level in more than 250 centrifuge 
runs At head level a pronounced fall of both systolic and diastolic 
pressure occurs with die onset of centrifugal force (Fig 120) The 
pressure continues to fall on the a\ erage for a period of seven sec- 
onds after this time some recovery occurs even though the force 
is still maintained The magnitude of the fall in blood pressure is 
proportional to the magnitude of the centrifugal force On the aver 
age the decrease in systolic pressure amounts to 32 mm of mer 
cury for each g of increase m centrifugal force In general, when 
no disturbance of vision occurs the systolic pressure at head level 
during the exposure to centrifugal force is found to have remained 
greater than 50 mm of mercury When complete loss of vision 
occurs, the systolic pressure lias fallen to less than 20 mm of 
mercury When unconsciousness occurs, the systolic pressure has 
fallen to zero 

In sharp contrast to the pronounced fall of blood pressure at 
the level of the head, there is a relatively slight decrease in arterial 
pressure at heart )e\el during exposure to centrifugal force With 
the wrist supported at the level of the base of the heart the sys 
tolic pressure in the radial artery is reduced on the average only 
5 mm of mercury for each additional g of force and the diastolic 
pressure is practically unchanged During the period of recovery 
which occurs while the force is maintained the pressure at heart 
level increases 20 to 70 nrn nbme the control value (Fig. 121) 
The reason for the considerable difference between the pres 
sure at head le\61 and the pressure at heart level is readily appar 
ent when the effect of centrifugal force on the weight of the blood 
is considered. In a man exposed to the normal force of gravity, 
or 1 g, a pressure of roughly 24 mm of mercury is required to 




Fig 120 —The blood pressure at head level and other variables during exposure to centrifugal force The vertical white 
lines are live seconds apart The black line labeled acceleration indicates centrifugal force in g units A downward deflection of 
car opacity indicates a decrease in blood content of the ear FLR means peripheral light response CLR means center light 
response and PLL means peripheral lights lost An upward deflection occurs when the lights are turned on bv tile observer 
v\od n dow mvurd dc.ttt.cMon when they uro turned off liv tlio subject 
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reuse the blood from tire heart to the head, n distance of about 1 
foot (03 meter) In other words, the blood pressure Is 24 mm of 
mercury less at the head than at the base of the heart because of 
the hydrostatic distance between the two leiels At a force of 5 g 
on the centrifuge the weight of the blood is increased five times 
and a pressure of 120 mm of mercury is required to raise it to 
the head It Is clear that if the subjects systolic arterial pressure 
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A further smaller decrease in arterial pressure at both heart and 
head levels continues while the force is maintained This is a con 
sequence of the increased weight of the column of blood below 
the heart In a sitting position at 5 g the blood pressure m a man’s 
feet would be roughly 250 mm of mercury greater than that at 
the base of Ins heart As a result of this sudden great increase of 
pressure, arterial blood flow to the dependent portions of the bod) 
may be increased Simultaneously, pooling of blood wall occur in 
the dependent veins Both of these factors would tend to decrease 
arterial pressure 

The progressive decrease of arterial pressure which starts with 
onset of centrifugal force is checked after a period of seven seconds 
and is followed by some recovery of the arterial pressure while 
centrifugal force is maintained This recovery of arterial pressure 
is due principally to the action of pressor rehexes (carotid sinus) 
which are initiated by the decrease in arterial pressure at head 
level The nse of pressure not only checks the increasing seventy 
of symptoms but, if sufficiently great, will result m recovery from 
symptoms 

It is of interest that vision is affected by less severe reductions 
in arterial pressure than is consciousness and that complete loss of 
vision may occur with arterial pressures at which no disturbance 
of consciousness is apparent The explanation for this is that the 
effective arterial pressure in the eye is actually less than that m 
the brain Circulation in the retina is opposed by a normal infra 
ocular pressure of approximately 18 mm of mercury, while cncu a 
tion m the brain is actually aided by a considerable negative pres 
sure at this level because of the hydrostatic effect of die counin 
of cerebrospinal fluid extending from brain to sacrum Unique 
proof of the retinal origin of the visual symptoms is the fact m 
by applying 30 to 40 mm of mercury suction to the eyeball by 
of a special mask, blackout during exposure to centrifugal force 
be prevented Similarly, applying 20 to 30 mm of mercury P os1 ^ 
pressure to the eyeball will lower by 1 g the force necessary' 
produce blackout The force necessary to produce unconsciousn 
is not altered by these procedures 

RELATED CARDIOVASCULAR EFFECTS 

The fall and subsequent recovery of the arterial pressure^ 
head level during exposure to centrifugal force set the pattern 
other changes which may be observed in the cardiovascu ar ^ 
tem By means of colored motion pictures, it can be seen ^ 
blood rapidly drams from the subject's face after onset o ^ 
tnfugal force The complexion becomes ashen and death i e 
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effect reaches its maximum m eight to twelve seconds After this, 
blood begins to return to the face even while the centrifugal force 
is maintained An objective record of the changes in blood con 
tent of the tissues at head level has been obtained by photo-elec- 
tnc determination of variations in the amount of light which will 
pass through the ear The magnitude of the decrease in blood con 
tent of the ear increases with the magnitude of the force to which 
the subject is exposed and bears a relatively constant relation to 
the visual symptoms which he experiences (Fig 120) 
Superimposed on these gross changes in blood content of the ear 
are tlie pulsations in ear volume which occur with each beat of 
the heart By suitable electrical circuits this ear volume pulse can 
be isolated and amplified for accurate study The ear pulse ampli 
tude becomes reduced during exposure to centrifugal force and is 
zero when systolic arterial pressure is zero Recovery of the ampli 
tude of the enr pulse follows exactly the recovery of the systolic 
arterial pressure (Figs 120 and 121) 

Rapid and marled changes in the heart rate occur during the 
exposure to centrifugal force (Figs 120 and 121) The heart rate 
starts to increase almost at the moment of onset of the centrifugal 
force and increases progressively until the compensatory reactions 
occur Following the compensatory rise in arterial pressure, some 
mm» 1 heart 11110 0001115 Tk® maximal heart rate attained 
(1~0 to 190 beats per minute) is usually proportional to the de 
crease in arterial pressure 

The changes in the ear pulse, blood content of the ear and heart 
rate have afforded a valuable objective index to changes in circu 
a on at the level of tho head and have been used extensively for 
tms purpose in determining the effectiveness of various antiblach 
out procedures and devices 


Tire SEQUENCE OF EVENTS DUE TO CENTRIFUGAL, FORCE 
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rises, the ear pulse improves, the amount of blood in the ear in 
creases and the heart rate slows If the compensation is sufficient, 
recovery from symptoms will occur The recognition of these 
changes and the regularity of their occurrence has allowed an 
orderly and quantitative approach to the problem of protecting the 
aviatoi against the effects of centrifugal force 


ANTIBLACKOUT PROCEDURES AND DEVICES 

The ability of the aviator to withstand centrifugal force can be 
increased in three principal ways ( 1 ) by limiting the duration of 
the foice, (2) by changing the position of the pilot to reduce the 
hydrostatic distances between the heart and head and (3) by m 
creasing Ins arterial pressure 

I Limitation of the Duration of Force — Pdots can avoid black 
out during turns and pullouts from dives by limiting the duration 
of the maneuver to less than the three to four seconds required 
for the development of symptoms due to centrifugal force While 
commonly used, tins procedure is dangerous The pilot, to accom 
phsh a turn in a limited time, must make the maneuver violent and 
may overstress his plane Furthermore, should he underestimate the 
duration of the force by a second or two, unconsciousness with its 
attendant dangers will result 

II Change m the Position of the Pilot -If the pilot assumes a 
prone or supine position m his plane, the vertical heart-to- irain 
distance becomes zero and centrifugal force, acting transverse \ 0 
the long axis of the body, causes no decrease in arterial pressure 
at the head In this position man can withstand sustained forces in 
excess of 12 g without the occurrence of visual symptoms or un 
consciousness While this constitutes an effective means of a\oi m 
blackout, it has not been used because of practical difficu ties ^ 
plane design and of piloting the plane However, pilots can » cc0 
phsh some shortening of the vertical heart-to-brain distance 
crouching m their seats during the exposure to centrifugal o 
This procedure was used extensively by German pilots 

III Procedures lvliicli Increase Blood Pressure — T ie p ^ 
resistance to centrifugal force can be increased by increasing^ 
arterial blood pressure There are three principal ways m ' 
tins may be accomplished (1) by voluntary straining mane^^ 
which produce a pressor effect, (2) by suits which app } P re ^ 

to the dependent portions of the body, and (3) by drugs 
produce a pressor effect All three methods are effective m m 
mg g tolerance, but only the first two have been used 'Vi e 1 

Pilots have used self-protective, straining maneuvers mor 
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any other single procedure or device to prevent blackout Some of 
the straining procedures used by veteran pilots have been selected 
and refined on the basis of centrifuge studies to produce ft very' 
effective maneuver This consists essentially of a series of rapidly 
repeated forced expirations against a partially closed glottis co- 
ordinated with muscular straining. By proper uso of this maneuver 
many persons have been able to maintain clear vision during sus 
talned exposures to 9 g The chief objection to the use of such 
maneuvers is that they unavoidably decrease the pilots efficiency 
and increase fatigue 

The principal efforts of centrifuge laboratories m the past few 
years have been directed toward the development of simple de 
vices which would increase the resistance of pilots to centrifugal 
force but would not require the attention of the pilot nor restrict 
his activity in combat. This was achieved by the development of 
the so-called antiblackout suits These suits have been designed to 
apply pressure to tho dependent parts of the body by means of air 
bladders placed over the calves, thighs and abdomen Pressure 
control valves actuated by centrifugal force automatically regulate 
the pressure in the bladders according to the magnitude of the 
force The restrictions which this pressure imposes on circulation 
below the heart result in an Increase of the arterial pressure at 
heart level which is available during exposure to centrifugal force 
to maintain circulation to the head Suits have been constructed 
which can increase the pilots tolerance to centrifugal force by 1 
to 3 g, depending on the design of the bladder system and tbe 
amount of pressure applied. 

To meet the practical needs of pilots of conventional fighter 
aircraft m World War II it was found that a very simple pneu 
made bladder system which would afford 1 to 1 5 g protection 
against blackout was satisfactory Such a bladder system was m 
corporated in lightweight, comfortable garments These suits be 
came standard equipment for fighter pilots in both tbe Army and 
the Navy Combat reports have given conclusive evidence that 
these suits afforded our pilots a definite margin of superiority 
Antiblachout suits especially of this simple type, are not the 
final answer to the problem of prevention of blackout In aviators 
Since centrifugal force is proportional to the square of the velocity 
it can be predicted that with the advent of superspeed planes the 
present antiblackout suits will be as obsolete as the planes in which 
t ey were designed to be used Additional physiologic investiga 
Hons are necessary before methods can he developed which will 
enable pilots to utilize fully the potendalitics of these new aircraft 
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CLINICAL USE OF THIOURACIL 


Samuel F Haines and F Raymond Keating, Jr. 

Since H S Plummer Introduced strong solution of iodine (Lu 
gols solution) In the treatment of exophthalmic goiter in 1922, the 
administration of iodme followed by subtotal thyroidectomy has be- 
come the method of choice for dealing with this disease The re 
cent advent of goitrogenic drugs, of which thiouracil has had the 
most extensive trial, represents a distinct advance in knowledge of 
the physiology of the thyroid and a radical innovation in thera 
peutic methods 

In the past three years widespread use has produced a consider 
able volume of information regarding the use and limitations of 
thiouracil in the treatment of hyperthyroidism Insufficient tune 
as olapsed, however, for conclusive evaluation of its usefulness in 
relation to administration of iodme or to surgical treatment of 
yperthyroidism There has not been time, for example, for ade- 
quate appraisal of the permanence of remissions of exophthalmic 
goiter induced by thiouracil alone or of the effects its use may 
havo on the morbidity and mortality rates following subtotal thy- 
roidectomy for this condition Nevertheless, regardless of whether 
thiouracil continues to be the antithyroid drug of choice, or 

^„ e L.i nS J may r be ' 11 h even tually replaced by one or another of 
o hundreds of similar compounds being studied, it is apparent 
toat a new and important tool in the management of hyperthyroid- 
!sm has appeared on the scene 
< 
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In contrast to the actions of other goitrogens, such as cabbage, 
acetonitrile and soy bean meal, these new goitrogens produce thy 
roid hyperplasia even when iodine is given, although thyroxine or 
desiccated thyroid abolishes their effect The intense thyroid hyper 
plasia which they produce can also be prevented by hypopliysec- 
tomy 

Rawson, Tannheimer and Peacock 10 and Larson and others, 1 - 
using radioactive iodine, found that thiouracil greatly reduces but 
does not abolish the capacity of the thyroid to collect iodine This 
effect is maximal within an hour after the administration of thio- 
uracil, whereas histologic changes in the thyroid are not apparent 
until twenty-four hours have passed In vivo and in vitro studies 
by Franklin, Lemer and Cbaikoff showed that thiouracil prevents 
the elaboration of duodotyrosine or of thyroxine by the thyroid t 
appeared that die failure of synthesis of duodotyrosine and ihyroi 
me accounts for the impaired capacity of the thyroid treated wi 
thiouracil to collect injected iodine The small proportion o 10 ® 
which always enters the thyroid despite the presence of noura 
remains in the form of inorganic iodide , 

On die basis of such studies, it has been postulated that n t 
and analogous compounds exert their action by interfering w 
production of thyroid hormone by the thyroid gland, tia 
suiting deficiency of thyioid hormone direcdy or indirec y 
lates the anterior lobe of the pituitary and that die mcreas 
bon of thyroid stimulating hormone by the anter or o 


thyroid hyperplasia , . a n¥ .t »w 

Rawson and his associates 17 have shown that the e e ^ 
uracil on the human thyroid m cases of exophtha ic go> ^ 
nearly all respects idenbcal with that observed in am ^ 

capacity of the human thyroid to collect iodine is P ror °_ 0 |j. 

markedly retarded by thiouracil Comparison o speci 
tamed from toxic thyroids before and after thicmra ^ 
showed, despite the favorable clinical course induce y 
a measurable increase m the degree of thyroid hyp ?P ^ j,y 
was present The addibon of lodme to thiouracil was ^ 

a reducbon of the degree of hypertrophy whu ch was P 
spite the fact that admmistrabon of iodine under i nten t of 
stances was not followed by any increase of the 10 e 

the thyroid * , n u sor ption, 

Wilhams and lus associates 22 have investigated jj, e Mas 

0 These and otlier observabons by Rawson and his . c exc rts t"'° 

sachusetts General Hospital have led them to suggest tna J0( Jjnatiiig 3C " 
achons on die thyroid gland in cases of exophthalmic goiter se panfcd onf 
bon and an involuting acbon, and that these two acbons can 
from another by means of thiouracil 
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distribution and excretion of thiouracil They found it to be rapidly 
absorbed from the gastro-intestinal tract and readily excreted in the 
urine. Larger concentrations were observed in cells than in extra 
cellular fluid, particularly large amounts occurring in white blood 
cells Bone marrow, ovaries thyroid and pituitary also contained 
large amounts Bapid destruction of thiouracil appeared to occur 
in the stomach and bowel 

Bielscbowslcy found that giving thiouracil and 2-ncetammofluor 
ine (a potent carcinogen) to rnts produced adenomatous and ana 
plastic, invasive tumors of the thyroid, whereas either substance 
alone would not do so Broders and Parldtill have called attention 
to the numerous mitoses and the extreme hyperplasia seen in thy 
raids of persons who had exophthalmic goiter which had been 
treated with thiouracil. These observations led Hinton and Lord to 
suggest that, in some instances, thiouracil might prove capable of 
increasing the incidence of malignant lesions in the thyroid. On this 
basis these authors advised against its use in all cases of nodular 
goiter This conclusion is based entirely on theoretical considera 
tions and, it must be emphasi 2 ed, has not thus far found any sup 
port in reported clinical observations 


CONICAL CONSIDERATIONS 


Sinco Astwood s report 1 in May, 1943 of control of hyperthyroid 
Ism by thiouracil in three cases, many reports on its clinical use 
have appeared. The effectiveness of the drug in controlling hyper- 
thyroidism in practically all cases is now unquestioned, and Van 
Winkle and others reported therapeutic failure regardless of dose 
hi only 413 per cent of cases when one excludes those failures de 
pendent on toxic reactions 

Early in its use dosages of thiouracil of 0.2 gm three times a 
ay or more, were frequently employed. It soon became apparent 
that smaller doses of the drug were effective At present, in most 
us nnccs 0.2 gm is given twice daily usually at 8 a m and at 
r FM a. L tU f e .° f 1116 Tn P ldlt y with which the drug is excreted 
y il found more effcctn o to give the drug 

in divided doses at approximately equal Intervals After the signs 
and symptoms of hyperthyroidism have been completely controlled, 
smaller doses xvffl frequently maintain a normal metabolic rate The 
eaecuxe maintenance dose varies and must be determined for each 


t ^ me the response to thiouracil becomes apparent has 
. ““Merably Some obseners report an apparent improve 
rnent in the patients clinical condition after a few days of treat 
ment but In most Instances one or two weeks of treatment hase 



848 


SAMUEL F HAINES, F RAYMOND KEATING, JR 


elapsed before benefit is noted Pretreatment with iodine delap 
the response to thiouracil and patients who have large nodular gm 
ters respond more slowly than those who have small diffuse goiters. 
Many observers expect the basal metabolic rate to have become 
normal after about six or eight weeks of treatment However, fail- 
ure to achieve this does not indicate failure of the drug, for several 
patients have reached normal metabolic levels only after months of 
treatment In our personal experience the time of treatment needed 
to control hyperthyroidism has been longer than in many of the 
reported cases It is probable that the longer time needed by pa 
bents having large nodular goiters or by those patients who have 
recently received iodine is due to the longer time needed to allow 
the exhaustion of large amounts of colloid and thyroid hormone 
present in the thyroid gland. 

Various changes have been found to occur in the thyroid gland 
during treatment with thiouracil, as noted previously The gland 
has been reported by some observers to increase m size, while 
others have not noted any change in size Most observers agree 
that the gland becomes softer and the development of bruits met 
the gland is frequent The signs and symptoms of hyperthyroidism 
subside gradually and continuously Simultaneously the basal me 
bolic rate falls and the blood cholesterol increases In patients w o 
have auricular fibrillation the cardiac rhythm may become normal, 
in some, however, auricular fibrillation remains as a permanent re 
suit of hyperthyroidism . 

The appearance of the eyes usually improves This itnprovemra 
is, we believe, due chiefly to lessening of hd lag and of con fr a ° 
of facial muscles, and possibly to other unrecognized factors 
it is not due to lessening of protrusion of the eyeballs has h®®. 
firmed by Barr and Shorr, who found by actual measuremen 
the position of the globes that many patients taking huo 
showed an increasing prominence of the eyes In their cases 
of protrusion was occasionally reached and in one instance 
occurred Williams and Bissell 21 reported one instance o _f .. 
exophthalmos developing during treatment with tbiouracu 0 
and Haines found a measurable increase in protrusion o ® 
m all of eleven patients treated with thiouracil In one ms^ ^ 
severe exophthalmos developed In this case the progress ^ 
protrusion of the eyes stopped when administration of 1 
was discontinued i ^ 

If administration is continued in sufficient dosage, thioura ^ ^ 
sionally leads to the development of myxedema Reduction ^ 
dose of thiouracil as soon as the signs of hyperthyroidism ^ 
usually, but not always, prevents such an occurrence 
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Shorr stated that the clinical signs of myxedema and an elevation 
of the concentration of cholesterol in the blood may occur before 
the basal metabolic rate talk below normal levels Our experience 
corroborates this observation 

Thiouradl has not been used long enough to know what mci 
dence of recurrence may follow when it is used as the total 
treatment of hyperthyroidism Barr and Shorr reported that after 
treatment for two to seven months eleven relapses occurred in forty 
seven cases in which the drug had been withdrawn for from one 
to sixteen and a half months. Van Winkle and others reported re 
lapses in 33 7 per cent of 1,236 cases in which satisfactory remis 
sion had been induced by tfuouraal The duration of treatment in 
these cases was not recorded Many factors may determine whether 
a remission Induced by thiouracil is permanent, as is also true when 
exophthalmic goiter is treated surgically It seems probable that the 
intensity and persistence of the cause of exophthalmic goiter are 
relatively greater in some than in other cases In a small senes of 
our patients who had exophthalmic goiter which recurred following 
surgical resection of most of the thyroid gland, recurrences have 
also taken place after control of hyperthyroidism by thiouracil This 
has also been observed by Barr and Shorr A much longer time will 
be needed before any definite knowledge can be obtained of the 
incidence of recurrence or relapse after tlnourndl therapy 
Many workers with this drug have not tried to use it ns a total 
treatment of hyperthyroidism but have preferred to use it as a 
method of preoperative preparation Early in the course of such 
programs it became apparent that the surgical difficulties of oper 
ating on pabents prepared with thiouracd were greater than after 
preparation with iodine In the former case the thyroid gland was 
vascular and friable and the control of hemorrhage was occasion 
ally difficult Although postoperative reactions were generally mild, 
m a few instances severe postoperative reactions occurred This 
raises the question whether preparation with thiouracil veil neces 
sardy prevent a postoperative crisis Although that question can 
not be definitely answered, it seems safer to administer iodine after 
thiouracil has controlled hyperthyroidism and before surgical treat 
ment is undertaken The work of Raw son and others noted previ 
ously confirms the rationale of this procedure by demonstrating in 
solution of the thyroid as the result of administration of iodine 
exen though thiouracil is being gi\en Administration of iodine also 
oxercomes the increased bleeding and friability xvhicli cause sur 
gical difficulties Iodine may be -gixen for a week or two before 
operation during xvhich bmc administration of thiouracil may be 
either stopped or continued In cither case the thyroid gland becomes 
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noticeably firmer during the course of treatment with iodine In 
some such instances the bruits do not disappear We agree with 
Bartels and others who feel that iodine should always be given 
after thiouracil preparation of patients who have hyperthyroidism 

The most serious obstacle to the use of thiouracil is the occur- 
rence of to.vic reactions Of these, agranulocytosis is the one of 
greatest seriousness In several cases this condition has been re- 
ported to have developed and a few deaths have been recorded 
Evidence presented by Moore and also by Van Winkle and his as- 
sociates indicates that the occurrence of agranulocytosis is not influ- 
enced by the size of the dose of thiouracil Moore in a study of 
1,091 patients treated by twelve groups of observers found an in- 
cidence of agranulocytosis of 1 8 per cent with a death rate of 26 
per cent among patients who had agranulocytosis Van Winkle and 
associates renewed 5,745 patients treated by 328 clinical investi- 
gators and found that granulocytopenia occurred in 2 5 per cent of 
cases, and that 14 per cent of patients who had granulocytopenia 
died, thus giving a total mortality rate for all the patients treated 
with thiouracil of 0 4 per cent 

Milder degrees of leukopenia occur frequently They are often 
very transient and do not necessarily indicate interruption of treat- 
ment When leukopenia of any degree occurs it is important that 
frequent leukocyte counts be made m order that treatment may he 
stopped before agranulocytosis occurs Even moderate reductions 
of the total leukocyte count should arouse enough suspicion to call 
for differential leukocyte counts Our patient who had agranulo- 
cytosis following thiouracil therapy had an absence of granulocytes 
m the blood smear at a time when the total leukocyte count was 
4,200 in each cubic millimeter of blood Van Winkle and his asso- 
ciates did not find evidence that the administration of pyridoxme, 
pantothenic acid, folic acid or vitamins during the time of treat- 
ment with thiouracil would prevent leukopenia and agranulocytosis 

When agranulocytosis occurs during the course of thiouracil treat- 
ment, administration of the drug should be discontinued and not 
started again for that patient It has seemed a wise precaution to 
administer penicillin in massive doses in order to prevent, if pos- 
sible, the progress or development of infections It is beyond the 
scope of this paper to discuss the relative merits of different types 
of treatment of agranulocytosis 

Probably related to agranulocytosis as a complication is thrombo- 
cytopenia, one case of which was reported by Evans and Fhnk and 
one by Barr and Shorr The former authors also reported two cases 
m which increased bleeding tendency with positive cuff test de- 
\ eloped during treatment with thiouracil Van Winkle stated that 
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purpura was reported by six of the investigators who contributed 
to his study 

Fever is probably the commonest manifestation of toxic reaction 
to thiouracil In some instances It may be so severe as to indicate 
withdrawal of the drug, but occasionally if the febrile reaction is 
not severe, administration of the drug can be stopped temporarily 
and reinstituted m smaller dosage without recurrence of the fever 
McArthur, Bawson and Means expressed the belief that the febnle 
reaction is a manifestation of true drug idiosyncrasy 

Cutaneous reactions are also seen occasionally If the rash Is 
proved to be due to thiouracil, administration of the drug probably 
should be permanently discontinued Jaundice, nausea and vomit 
ing, musc ular pains general malaise and many other reactions have 
been attributed to thiouracil m rare cases Then infrequence or 
their mildness male them of much less importance than agranulo- 
cytosis 

The Incidence of tone reactions and the severity of some of them 
male caution during the penod of administration of thiouracil im 
perative. The patient should be under frequent observations tern 
perature recordings should be made frequently and leukocyte 
counts should be made at short intervals Even slight reduction of 
leukocyte counts should be taken seriously and followed closely 
Math differential blood counts Since agranulocytosis may appear 
very abruptly serial total leukocyte counts do not constitute ade 
quate protection The patient must be instructed to consult the 
physician at the first sign of sore throat or other evidence of infec- 
tion The dose of the drug should be reduced as soon as the evi 
dences of hyperthyroidism have been controlled 

Moore found that reactions necessitating cessation of the drug 
occurred In approximately 8 to 10 per cent of the patients treated 
The mortality rate In his study attributable directly to tho drug 
was 0 5 per cent Van Winkle and associates found that in approu 
mately 13 per cent of cases there was some untoward reaction to 
thiouradl therapy The mortality rate attributable to thiouracil in 
this series was 0 4 per cent all of the deaths being due to granulo- 
cytopenia. 

In view of the definite though slight, risk involved in treating 
hypertliyroid patients with thiouracil consideration must be given 
In oach instance to the relative risk for that patient of the various 
methods of treatment available. Thiouradl has been used for too 
short a time for one to know definitely how frequently patients who 
have mild or moderately severe exophthalmic goiter may have the 
disease brought permancntlv nnd completely under control with 
tho drug alone Proper evaluation of the ultimate role that thiouradl 
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is to play as a total treatment of hyperthyroidism will depend on 
accurate comparison between the risk of toxic reactions to thiouracil 
and relapses following its use on the one hand, and the surgical 
mortality rate of subtotal thyroidectomy, the risk of parathyroid 
insufficiency, injuries to the lecurrCnt nerve, and so forth, and the 
mcidence of recurrence or persistence of hyperthyroidism following 
surgical treatment on the other hand 

Occasionally, patients who have hyperthyroidism are seen with 
complicating conditions which m themselves add materially to the 
risk of surgical treatment In such cases thiouracil may be used as 
total treatment of the hyperthyroidism with strikingly good results 
Actually in some instances in which such a program has been begun, 
the patient’s condition has improved so greatly that operation on 
the thyroid has been performed later without excessive risk. Notable 
among such instances are patients having hyperthyroidism and se- 
vere angina pectons in whom the cardiac condition may show great 
improvement after a period of control of hyperthyroidism 

The nsk of partial thyroidectomy after preparation with iodine 
m cases of mildly or moderately severe exophthalmic goiter with- 
out complications approximates closely the risk of thyroidectomy 
for adenomatous goiter without hyperthyroidism Therefore there 
seems, at present, to be no indication for the use of thiouracil as 
preoperative treatment in such cases, for die risk of administration 
of the drug would be added to the minimal nsk of this operation 
When, however, the nsk of thyroidectomy is gready increased by 
the intensity of hyperthyroidism, administration of thiouracil as a 
preoperative measure should be considered Included in this group 
are, for example, patients who have extreme degrees of hyper- 
thyroidism and large fnable thyroid glands in whom anticipated 
technical difficulties superimposed on the severe hyperthyroidism 
may indicate the performance of two partial lobectomies at dif- 
ferent times In such cases complete control of hyperthyroidism 
by thiouracil may bring the patient into such condition that a 
double resection of the thyroid may safely be done at a single 
operation In our expenence such cases constitute only a small per- 
centage of cases of exophthalmic goiter Patients having severe 
hyperdiyroidism associated with adenomatous goiter may show 
little or no improvement after administration of iodine In such 
cases preparation with thiouracil, even though much time may he 
needed for it, can be of great help in reducing surgical risk 

It is our feelmg at the present time that the most important in- 
dications for the use of thiouracil are (1) as a total treatment for 
hyperthyroidism in those cases in winch complications prohibit 
surgical treatment of the disease, (2) as a preoperative treatment 
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in those cases in which the severity of hyperthyroidism is responsible 
for an anticipated high surgical risk or (3) as a preoperative treat 
ment in those cases in which complications increase the surgical 
nsk, especially if temporary relief of hyperthyroidism will bring 
about some amelioration of the complicating condition It is not 
our practice to use the drug as a preoperative treatment of patients 
who have mild or moderately severe exophthalmic goiter for the 
time involved is long and, in our opinion, the ultimate nsk to the 
patient will not be lessened- Also, we have not used thiouraal as 
total treatment for hyperthyroidism in cases of mild or moderately 
severe exophthalmic goiter, for we felt that the drug could not be 
administered without constant careful observation We feel (hat 
the nsk of administration of the drug m such cases is as great iu, 
or greater than the nsk of partial thyroidectomy in similar cases 
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THE CLINICAL ADMINISTRATION OF STREPTOMYCIN 


H Corwin Hinshaw and Wallace E Herrell 

Streptomycin is an antibiotic substance which was announced 
in Januar) 1944, by Schatz, Bugie and Waksman During the two 
years which have elapsed since this announcement, a large amount 
of pharmacologic, bactenologic, experimental and clini cal informa 
tion has been collected concerning streptomycin Streptomycin is 
of sufficiently low toxicity and has sufficiently effective antibacterial 
properties to give rise to the belief that it will become a useful 
cliemotherapeuhc preparation for the treatment of some important 
human diseases In view of the probability that streptomycin will 
soon be available commercially and the fact that it possesses some 
peculiar properties which must be understood if it is to be used 
effectively, an effort will be made in this publication to summarize 
that informabon which may be of interest and value to the clinician. 

Streptomycin is derived from cultures of an acbnomycete of the 
soil ( Streptomyces griseus) by a process of extraction and purffica 
tion which yields a highly soluble hygroscopic powder usually 
cream-colored or light tan in appearance Streptomycin is a basic 
substance and is prepared at the present bmc either in the form 
of streptomycin hydrochloride or streptomycin sulfate Although 
streptomycin is considerably more stable than is penicillin it is 
recommended that the material be refrigerated, especially when in 
solution, and that solutions be freshly prepared. In earlier publica 
Hons the unit of potency was defined on the basis of its antibacterial 
properties but in recent months this designation has been discon 
tinued and the metric system has been substituted. Ono microgram 
of pure streptomycin base is approximately equivalent to the original 
“S” unit of Waksman hence I mg. of streptomjcin is approximately 
equal to 1,000 "S" units and 1 gm of streptom>cin is equivalent to 
1,000 000 "S" units 

DOSAGE AND ADMINISTRATION 

Streptomycin is usually administered by the intramuscular route 
and solutions containing 100 to 250 mg per cubic centimeter are 
usually preferred Some more highlv purified preparations arc vv ell 
tolerated subcutaneous!) in similar concentrations but other prepa 
rations contain irritant impurities which male this route less desir 
able than the Intramuscular route Streptom) cin may be givetj 
intravenously but concentrated solutions should not be au> 
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by this route because of the occasional presence of physiologically 
potent impurities which might produce disastrous results Strep 
tomycrn may be given in very dilute solution by continuous intra- 
venous infusion, die daily dose being dissolved m 1 or 2 hters of 
isotonic sahne solution or 5 per cent solution of glucose The addi- 
tion of 100 mg of heparin to each liter of solution of streptomycin 
intended for intravenous infusion will minimize the possibility of 
venous thrombosis 

; At the present time the minimal daily dose of streptomycin ap 
pears to be 1 to 2 gm (1,000,000 to 2,000,000 “S” units) for most 
of the infectious diseases for which streptomycin is recommended 
The drug is excreted less rapidly than m the case of penicillin hut 
when given by the intramuscular or subcutaneous route it is ad- 
visable that the doses be administered every three to four hours, 
or at most at intervals of six hours It has been our practice m recent 
months to inject intramuscularly or subcutaneously 2 or 3 c c. of a 
solution containing 100 mg per cubic centimeter every four hours, 
making a total dose of 1 2 to 1 8 gm for each twenty-four hours t 

Streptomycin is excreted by the kidneys for the mam part and 
from 60 to 80 per cent of the amount injected may be recovered m 
the unne It is also excreted in the bile in a concentration some- 
what higher than that of the blood serum When doses recom- 
mended previously are employed the concentration of streptomycin in 
blood serum rises rapidly following the injection to a level of 15 to 
25 micrograms per cubic centimeter of blood serum and falls to a 
low level of 3 to 8 micrograms foiu hours later These levels should 
be theoretically adequate to inhibit the growth of most pathogenic 
micro-organisms which are regarded as sensitive to this drug Strep- 
tomycin is more active m a slightly alkaline or neutral medium than 
it is in an acid medium Hence it is preferable to alkahmze the unne 
when it is desired that this fluid possess maximal antibactenal 
properties It should also be remembered that pus is likely to he 
acid m reaction, a fact which may limit the effectiveness of strepto- 
mycin in purulent exudates 

When administered by mouth streptomycin is found to possess 
some characteristics which are unique among known antibiotic 
substances Streptomycin is not absorbed from the gastro-mtestmal 
tract to any appreciable degree, no significant amount appearing in 
the blood or unne The drug is not destroyed in the lumen of the 
bowel but there it remains and can be recovered m the feces Strep- 
tomycin exerts an antibacterial effect on the intestinal flora, reduc- 
ing the total bacterial count but acting more intensely on the colon 
bacillus and allied organisms than on other bacteria 
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CLINICAL USES 

The antibacterial action of streptomycin is sufficiently restricted 
to mafia it appear urgent that the drug should be used only when 
there is bactenologic proof of the nature of the infecting organism 
Whenever possible, tests should be carried out to determine the 
sensitivity of the organism to the action of streptomycin in vitro 
especially m those instances in which this property is known to be 
widely variable within the species 
It is important to emphasize strongly that streptomycin is in 
no sense a substitute for penicillin Peni cillin is active against many 
bacteria, most of which react positively to Grams stain Strrpto- 
mycin has the fortunate property of being effective against min 
organisms of the gram negative type, especially those of bacillar} 
form, but there are exceptions to this generalization it is in line 
diately obvious that the clin ician is destined to become more and 
more dependent on the clinical bacteriologist for guidance in In, 
selection of therapeutic substances m treatment of infectious disease 
/Unfortunately, many micro-organisms which are initially quite 
sensitive to the action of streptomycin rapidly acquire a degree of 
drug fastness which may prevent the successful application of this 
remedy In the case of some organisms of the coli aerogenes group 
drug fastness may develop within a few days of treatment The 
therapeutic implications of this fact are obvious and require that 
the drug be given in large doses and without interruption during 
initial phases of the therapeutic program It is suggested that in 
most instances treatment should not be undertaken unless an ade 
quate supply of streptomycin is on hand to permit a thorough 
course of treatment without interruption since interruption might 
permit the organism to acquire resistance to the action of strepto- 
mycin Resistance is much more likely to occur in chronic infections 
or under those circumstances in which reinfection is prone to occur 
than under other circumstances ( 

Among the diseases which hash pros ed to be amenable to strepto- 
mycin therapy tularemia appears to respond in the most dramatic 
manner Foshay and Pasternack have described sesen cases in 
svhich tularemia has responded promptly and most dramatically to 
streptomycin administered in doses considerably less than the doses 
sshich hase appeared to bo required for other diseases It appears 
from this report that strcptom>dn is an unqualified success in the 
treatment of tularemia and this fact will make the accurate dng 
nosis of this disease even more important than it has been pro 
viously 

Strcptomvcin has been found to be effecthe in the treatment of 
bactcricmias when the infecting organism is one which is susceptible— 
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Mid in which the patient appears to be responding to streptomycin 

Our colleagues in the Section on Pathologic Anatomy have per 
formed necropsy in five cases in which prolonged streptomycin 
therapy had been administered m the doses recommended elsewhere 
m tins paper and with the material available to us In none of these 
instances have lesions which could be attributed to toxicity of 
streptomycin been observed in the kidneys, the hver, the central 
nervous system or other organs Streptomycin has not shown tone 
potentialities to the hematopoietic system or the gastro-mteshnal 
tract nor have disturbances of renal or hepatic function been ob 
served despite extensive studies m search for such toxic properties 


SUMMARY 

Streptomycin is a drug of low toxicity for man and has anti 
actenal properties in vitro and m vivo against a number of 
pathogenic micro-organisms which are not susceptible to other 
chemotherapeutic preparations 

Suggestions are made as to dosage, routes of administration and 
continuity of administration The most important limitin g factor in 
erapy seems to be the ability of many sensitive micro-organisms 
to evelop a resistance to the antibacterial effects of streptomycin 
ventually, streptomycin will undoubtedly be available commer- 
aa ^ m mean ^ ime production is under way on a limited 
scale The available supply of the material is being used largely 
or mveshgatronal work During this experimental period, cases 
S i u u 6 s< ?J ectec * with great care and all possible information 
s r °Y d 5® CO ecte ^ W ^ 1C ^ will serve as a guide for final evaluation 
of the therapeutic possibilities of streptomycin 
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purulent secrebons and prevention of hemoptysis and of episodes 
of fever caused by retention of sea ebons Treatment can best be 
considered m three phases first, measures to improve general 

men£Tr d T nU ? ltl0n i° f 636 pafaeDt> second > medicinal, postaal and 
mechanical aids in elimination of secretions and third, use of vac- 

cines^ drugs and antibiotic agents to combat bacterial infection m 

timr! > v 0nC ? ia i tTee Surglcal Procedures, such as artificial pneumo- 
, d P^ enic n eurectomy, long smee have been abandoned m 
treatment or bronchiectasis 

GENERAL MEASURES IN TREATMENT OF BRONCHIECTASIS 

° the ^ 011101110 mfeebon, measures must be taken to im 
prove the patients general condition Adequate rest, good food and 

Z°l rr w r f oahva y s ^P^ Su *bght and ultraviolet light 
ould be beneficial Upper respiratory mfections should be avoided 

Amo C ° S a an , w en C0 ^ s occur they should be treated promptly 
IiIcpI r i cbmate 1S advantageous because the patent is less 
Rkelj to have upper respiratory infections On the other hand, a 

mnrp ag0al ble cbmate makes control of bronchiectasis 

for Hip r, t, U f i alation dust, Prunes and smoke is undesirable 
pa en w o has bronchiectasis and he is wise not to smoke 

MEASURES HELPFUL IN ELIMINATING BRONCHIAL SECRETIONS 

External Z^ uratlve .^ ls( ^ ase lt: ls essential that pus be drained, 
ectasis rr aina ^ W1 nb resection is rarely justifiable in bronchi- 
abscess mn^r I £U t na ®° dilated broncln and bronchiectatic 
mona^Tr fphf 6 pIace ^ y tile bronchial and oral route The pul- 
ouendv ^ ^ *** aDd ™ cid and the patient fre- 

from the srmllp DC K S ® r ? at difficulty m dislodging these secrebons 
creosote s^d *“«*«<* as the iodides, 
tions so that thp ck onde ’ 3x6 helpful m thinrung out secre- 

*“ up "■* Iess iort - stem 

posture ^^deterrpuf f 3ted kro ^ cl11 are ln die lower lobes, normal 
used to advantage m p ° ^° per bronchial drainage Gravity can be 
invert himself so that dle bronchial tree if the patient will 

the shSef Thts n^ e h head 15 ? mvn “ d 3 ^e lugher than 

bed moveu cto so aSS T ed edg0 * 

the trachea and mouth Postu ^ ten , d to flow out dirou ^ 
least four times daily before ear! drainase should be repeated at 

twenty minutes each time A ZdTj at , bedtime for ten t0 
consists of elevating the foot <rf thf ' ^ ? P osturaI drainage 

(30 to 46 cm ) SnI ZZ I j ^ P abent s bed 12 to 18 inches 
t to 4b cm ) Some patients discover certain positions which are 
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particularly effective in getting nd of secretions The best position 
for postural drainage is often dictated by the location of the 
bronchiectasis and the experience of the individual patient 

Bronchoscopy should be performed at least once in every case of 
bronchiectasis Bronchial obstructions, such as foreign bodies 
tumors bronehohths or bronchostenosis, may be discovered. The 
relief of any bronchial obstruction will be helpful In some cases 
repeated bronchoscopic aspirations may be beneficial In the ab- 
sence of bronchial obstruction a great many patients can eliminate 
pulmonary secretions by carrying out a program of adequate pos 
tural drainage In our experience the irrigation of the bronchial 
tree with various solutions is seldom indicated Undoubtedly 
bronchoscopic treatment has merit in certain cases but routine use 
of the bronchoscope in treatment of bronchiectasis is not advocated 

The frequent instillation of iodized oil by the supraglottis or 
catheter method has been recommended by some authorities Theo 
retically, oil displaces pus in dilated bronchi and hence it is easier 
for the patient to raise secretions In experience at the Clinic only 
occasionally does a patient feel that he benefits by treatment with 
iodized oil 

Watson and Kibler stated the opinion that allergy plays a major 
part in the etiology of bronchiectasis They have emphasized the 
importance of treating the allergic manifestations of the disease 
Thomas, Von Ordstrand and Tomlinson reported that half of 190 
patients examined by them had major allergy At the Clinic, our 
impression is that asthma and other diseases due to allergy are not 
primary factors in the etiology of most of our cases of bronchiectasis 
In many cases of asthma in which the presence of bronchi 
ectnsis is suspected, bronchographit studies fail to reveal significant 
bronchial dilatation In a few instances diffuse cslindrical dilntn 
tion of the bronchi is seen in the low er lobes The bronchographic 
picture of bronchiectasis complicating asthma is usually strikingly 
different from the saccular and cylindrical type of bronchial diln 
tation commonly seen in cases in v, Inch allergy is not present The 
so-called allergic type of bronchiectasis is seldom amenable to sur 
gical treatment When asthmatic bronchitis and bronchiectnsis are 
associated, treatment of the allergy’ is indicated Thomas and his 
associates report good results in treatment of allergy by hyposen 
situation, dietary restrictions and autogenous vaccines Also they 
advised patients to avoid contact with known allergens 

TREATatENT OF SECONDAIU BnONCIIIAI. INFECTION 

When bronchiectasis is present, bronchia] secretions usually con 
tain many different types of bacteria On examination of smears of 
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purulent secretions and prevention of hemoptysis and of episodes 
of fever caused by retention of secretions Treatment can best be 
considered m three phases first, measures to improve general 
health and nutrition of the patient, second, medicinal, postural and 
mechanical aids in e limin ation of secretions and third, use of vac- 
cines, drugs and antibiotic agents to combat bacterial infection in 
the bronchial tree Surgical procedures, such as artificial pneumo 
thorax and phrenic neurectomy, long since have been abandoned m 
treatment of bronchiectasis 

GENERAL MEASURES IN TREATMENT OF BRONCHIECTASIS 

As in any other chronic infection, measures must be taken to un 
prove the patient’s general condition Adequate rest, good food and 
good environment are always helpful Sunlight and ultraviolet light 
should be beneficial. Upper respiratory infections should be avoided 
at all costs and when colds occur they should be treated promptly 
A warm, dry climate is advantageous because the patient is less 
likely to have upper respiratory infections On the other hand, a 
cold, moist, changeable climate makes control of bronchiectasis 
more difficult Inhalation of dust, fumes and smoke is undesirable 
for the patient who has bronchiectasis and he is wise not to smoke 

MEASURES HELPFUL IN ELIMINATING BRONCHIAL SECRETIONS 

In all suppurative disease it is essential that pus be drained 
External drainage with nb resection is rarely justifiable in bronchi- 
ectasis Hence drainage of dilated bronchi and bronchiectatic 
abscess must take place by the bronchial and oral route The pul- 
monary secretions are often thick and viscid and the patient fre- 
quently experiences great difficulty m dislodging these secretions 
from the smaller bronchi Expectorant drugs, such as the iodides, 
creosote and ammonium chloride, are helpful m thinning out secre- 
tions so that the patient can cough them up with less effort Steam 
inhalations also may be beneficial 

Since most of the dilated bionchi are in the lower lobes, normal 
posture is a deterrent to proper bronchial drainage Gravity can be 
used to advantage in emptying the bronchial tree if die patient will 
invert himself so that the head is down and the hips are higher than 
the shoulders This position can be assumed over the edge of the 
bed or over a chair so that secretions will tend to flow out through 
the trachea and mouth Postural drainage should be repeated at 
least four tunes daily before each meal and at bedtime for ten to 
twenty minutes each time A modified form of postural drainage 
consists of elevating the foot of the patient’s bed 12 to IB inches 
(30 to 46 cm ) Some patients discover certain positions which are 
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particularly effective in getting nd of secretions The best position 
for postural drainage is often dictated by the location of the 
bronchiectasis and the experience of the individual patient 

Bronchoscopy should be performed at least once in every case of 
bronchiectasis Bronchial obstructions, such as foreign bodies, 
tumors, broncbobths or bronchostenosis, may be discovered The 
relief of any bronchial obstruction will be helpful In some cases 
repeated branch oscopic aspirations may be beneficial In the ab- 
sence of bronchial obstruction a great many patients can e limin ate 
pulmonary secretions by carrying out a program of adequate pos 
tural drainage In our experience the irrigation of the bronchial 
tree with various solutions is seldom indicated. Undoubtedly 
bronchoscopic treatment has merit in certain cases but routine use 
of the bronchoscope in treatment of bronchiectasis is not advocated 
The frequent instillation of iodized oil by the supraglotbc or 
catheter method has been recommended by some authorities Theo- 
retically oil displaces pus in dilated bronchi and hence it is easier 
for the patient to raise secretions In experience at the Clinic only 
occasionally docs a patient feel that he benefits by treatment with 
iodized oil 

Watson and Kibler stated the opinion that allergy plays a major 
part m the etiology of bronchiectasis They have emphasized the 
importance of treating the allergic manifestations of the disease 
Thomas, Van Ordstrand and Tomlinson reported that half of 190 
patients examined by them had major allergy At the Clinic, our 
impression is that asthma and other diseases due to allergy are not 
primary factors in the etiology of most of our cases of bronchiectasis 
In many cases of asthma in which the presence of bronchi 
ectasis is suspected, broncho gruphifc studies fall to reveal significant 
bronchial dilatation In a few instances diffuse cylindrical dilata 
bon of the bronchi is seen in the lower lobes The broncho graphic 
picture of bronchiectasis complicating asthma is usually strikingly 
different from the saccular and cylindrical type of bronchial dila 
tabon commonly seen in cases in which allergy is not present The 
so-called allergic type of bronchiectasis is seldom amenable to sur- 
gical treatment When asthmatic bronchitis and bronchiectasis are 
associated treatment of the allergy is indicated Thomas and his 
associates report good results in treatment of allergy by hyposen 
sihzation dietary restri chons and autogenous vaccines Also they 
advised patients to avoid bontact with known allergens 

treatment of secondary bronchial infection 
When bronchiectasis is present, bronchial secretions usually con- 
tain many different types of bacteria. On examination of smears of 
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the sputum a mixed flora is seen and it is difficult to make cultures 
which demonstrate predominant organisms All lands of gram- 
positive and gram-negative bacteria are present and fusiform bacilli, 
spirochetes and yeasts are recognized often Both pathogenic and 
nonpathogemc organisms occui in abundance Thus attempts to 
make vaccines from the sputum of patients who have bronchiectasis 
are not successful Arsemcals are of value only for treatment of 
spirochetal infections 

Sulfonamide Compounds —When sulfonamide drugs were dis- 
coveied, it was hoped that they would prove to be valuable m 
treatment of chrome, suppurative, pulmonary disease Expenence 
has shown that then value in bronchiectasis is limited This is per- 
haps due to the multiplicity of the bacteria found m the pulmonary 
secretions, as well as to the difficulty in getting the drug to the 
organisms themselves However, Norm has reported that sul 
fonamide drugs administered orally can be recovered from pul- 
monary secretions At die Clinic we have used sulfonamide drugs 
in the preoperative preparation of patients who were to undergo 
pulmonary resection for bronchiectasis The drugs have been used 
in association with other measures, such as postural drainage and 
expectorant medicaments, and we have felt that they were help- 
ful m prevention of postoperative complications In nonsurgical 
bronchiectasis results have been less gratifying Oatway has re- 
ported that partial relief of bronchorrhea was obtained m a senes 
of sixteen patients treated with sulfonamides The improvement 
was usually temporary and subsequent courses of sulfonamides were 
necessary to maintain improvement Thomas, Van Ordstrand and 
Tomlinson felt that chemotherapy was most valuable when used 
m combination Math treatment* of allergy, postural drainage and 
administration of iodides 

Antibiotic Agents —Penicillin administered parenterally has been 
of somewhat greater value than sulfonamides in treatment of bron- 
chial infection White and his associates have stated that penidilhn 
given by intramuscular injection is useful in preoperative and post- 
operative management of patients undergomg pulmonary resection 
Postoperative empyema and other complications were reduced 
greatly In come cases of chronic nonsurgical bronchiectasis pa- 
tients reported that the volume of sputum was reduced when they 
were taking penicillin but many'- reported that penicillin was in- 
effective Benefits obtained are likely to be temporary 

When adequate supplies of streptomycin become available, 
penicillin combined Math streptomycin may prove to be effective 
in overcoming much of the infection that is present in chronic 
bronchiectasis However, any method of chemotherapy or treat- 
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meet with antibiotics should be used as an adjunct to the general 
measures already outlined 

Nebulization —Inhalation of nebulized solutions of antibiotic 
preparations is being given thorough trial. Preliminary reports cOn 
coming our experience with the method have been presented 5 10 11 
and further reports wall be made when a sufficient number of pa 
tients have been treated, Nebulization of solutions of sulfonamides 
has been earned out by Castex, Capdehourat and Havarello and a 
number of other investigators Methods of nebulizing penicillin havo 
been worked out by Bryson, San some and Laskm Mutch and 
Rewell, Hagens harp and Former and others B orach and his asso- 
ciates have presented their preliminary results 
A description of methods of administering nebulized solutions 
is beyond the scope of this paper However, it should be emphasized 
that prolonged daily periods of nebulization are advisable At the 
present tune penicillin in concentrations of 10,000 units per cubic 
centimeter is recommended at the Clinic and the patients are using 
20 to 30 ex of the solution during each day Whenever streptomycin 
has been available, 500 000 S units ( 0 5 gm ) has been mixed with 
200 000 Oxford units of penicillin in 20 to 30 c.c, of physiologic 
saline solution Our patients have been hospitalized for aerosol 
treatment because oxygen has been used as a source of positive 
pressure Accurate charts of the amount, character and odor of the 
sputum have been kept 

In our experience treatment with penicillin aerosol has produced 
a striking reduction m the amount of sputum in about half of the 
cases The reduction of the volume of sputum demonstrated in these 
patients was at least 75 per cent or more Bacteriologic studies have 
shown that the organisms were predominantly gram positive In 
patients whose response to penicillin was less satisfactory the bac 
terial flora of the sputum contained gram negative organisms 
A limited supply of streptomycin has been made available 
through the courtesy of Dr D F Robertson of Merck and Com 
pany and has been administered with the co-op erati cm of Dr H C 
Hmshaw We ha\e had an opportunity of using streptomycin aerosol 
in a number of cases and have combined it with penicillin The re 
m]ts of aerosol treatment of bronchiectasis with combined pemcil 
lin and streptomycin have been satisfactory The daily volume of 
sputum has been greatly reduced and smears and cultures have 
re\ealed that the bacteria have been eradicated 
Both penicillin and streptomycin may be instilled directlv into 
he bronchml tiee The method is similar to that employed in the 
c 0I V iodized for bronchography A number of patients 
Wth bronchiectasis have been treated in this wa> and it is felt that 
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intratracheal treatment may prove to be a valuable adjunct to 
nebulization 

Nebulization treatment appears to be of considerable value in 
preparation of patients with bronchiectasis for pulmonary resection 
Relief of bronchorrhea in most patients with nonsurgical bronchi- 
ectasis may be obtained when nebulization is used m combination 
with postural drainage, bronchoscopic aspiration and other ac- 
cepted methods of therapy Although the patient’s improvement 
may be temporary, it is probable that he can control his symptoms 
by further nebulization on a modified scale 
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THE THIOCYANATES IN THE TREATMENT 
OF HYPERTENSIVE DISEASE 

Edgar A. Hines Jr. 

The thiocyanates have been in and out of favor for treatment of 
hypertension since Pauli first advised their use in 1903 In 1936, 
Barker introduced a satisfactory method of preventing overdosage. 
He suggested that the dosage of the drug be controlled by fre- 
quent determinations of the concentration of thiocyanate in the 
blood. Since then this type of treatment for hypertension has been 
used widely but not always properly or safely The purpose of this 
presentation is to discuss in some detail by the question and answer 
method the present concept of the mode of action, methods of 
proper administration and possible results of the use of thiocyanates 
in treatment of hypertensive disease. 

ACTION OF THIOCYANATES 

What tlio Phnrmacologic Action of Thiocyanates?— The 
pharmacologic action of the thiocyanates has not been investigated 
extensively and the way in which these drugs act to lower blood 
pressure or to relieve symptoms has not been explained satisfac- 
torily There seems little doubt that, even in nontoxic amounts, 
these drags have a depressant action on the central nervous system 
Clinically this is corroborated by the drowsiness and lassitude which 
many patients notice especially during the early days of a period of 
treatment and satisfactory results reported by some physicians from 
the use of these drugs in treating severe insomnia. The thiocyanates 
are known to relax smooth muscle tissue but there is no proof that 
this results in significant dilatation of small arteries or arterioles in 
man. In my experience large single doses (3 to 5 gm ) of the sodium 
salt of thiocyanate does not produce significant vasodilatation of 
the vessels of the skin of patients with essential hypertension Two 
other known effects are local reduction of tissue oxidation and 
through its action on die thyroid gland, reduction of the basal 
metabolic rate 

Do the Thiocyanates Lovrer Blood Pressure? — No evidence has 
been found that the thiocyanates affect blood pressure in normal 
animals except when they are given in severely toxic amounts The 
effect of this drug on the blood pressure of patients with hypertension 
soil is not setded to the satisfaction of all investigators of this prob- 
869 
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lem However, numerous clinical reports, 1-5 in some of which the 
studies were fairly well controlled, indicate that the blood pressure 
is lowered significantly (from 20 to 60 mm systolic and from 10 to 30 
mm diastolic ) in from a third to a half of patients suffering from 
various types and degrees of hypertensive disease In my experience 
with hypertension, groups 1 and 2 ( Keith-Wagener classification) 
about half of the patients who had labile blood pressure had signifi- 
cant lowering of blood pressure as long as an adequate concentration 
of thiocyanate was maintained m the blood The majority of patients 
who had hypertension, groups 3 and 4, and those who had hyperten- 
sion and high fixed ranges of blood pressure, group 2, have not expen 
enced much lowering of blood pressure unless the concentration of 
thiocyanate in the blood was maintained at levels near the upper 
limits of safety ( around 15 mg per 100 c c ) However, m a small 
group of patients whose blood pressures were carefully checked 
the range was from 250 to 300 mm systohc and from 140 to 160 mm 
diastolic The blood pressures decreased 100 mm or more systohc 
and 50 mm or more diastohc while the patients were bemg treated 
with thiocyanate 

It is to be hoped that further carefully controlled studies of blood 
pressure will be earned out so that the effect of die thiocyanates 
on die blood pressure of patients suffering from vanous degrees and 
types of hypertensive disease will be better understood 

Do the Thiocyanates Reheve Symptoms Due to, or Related 
to, Hypertensive Disease?— Almost all investigators who have 
studied the effects of thiocyanates on hypertension agree that the 
majonty of patients who have no marked unpleasant toxic effects 
from the drug, expenence complete disappearance or considerable 
lessening of symptoms, such as headache, vertigo and nervous ten- 
sion The relief experienced from taking thiocyanates may be due 
to their sedative effect but this is not an adequate explanation of 
their action for rehef has resulted which had not been obtained 
previously from the use of sedatives In dealing with symptoms 
which are as hard to evaluate as headache and vertigo it is diffi- 
cult to determine whether the rehef experienced results from 
psychotherapy or specifically from administration of the drug Sev- 
eral observers have noted a return of symptoms when administra- 
tion of thiocyanates was stopped and placebos were given Subse- 
quent rehef of symptoms occurred when treatment with thiocyanates 
was resumed However, a well-controlled study on a large group 
of patients has not been reported as yet 

Migraine, which frequently is associated with hypertensive dis- 
ease, especially among women, is relieved greatly by treatment 
with thiocyanates Often these headaches, as well as the so-called 
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hypertension headaches, are relieved completely even when blood 
pressure Is not lowered markedly In my opinion and in the opinion 
of Page and Corcoran, relief from severe headache not helped by 
other measures alone may justify the use of thiocyanates in the treat 
ment of hypertensive disease in selected cases 

TREATMENT WITH THIOCYANATES 

How is the Administration of Thiocyanates Controlled?— The 
dosage of thiocyanates for the individual patient may be controlled 
easily and accurately by the periodic determination of the level of 
thiocyanate m the blood. This determination is not difficult and the 
standard method used is within the technical capabilities of any 
clinical laboratory in which routine deter mi nations of the con 
sbtuents of the blood such as sugar or urea, are made Description 
of a satisfactory colorimetric method follows 
Solutions needed are (1) a 10 per cent solution of trichloracetic 
aad (2) feme nitrate reagent, (3) thiocyanate stock solution and 
(4) standard solutions made from the stock solution 
To make the feme nitrate reagent dissolve 50 gm of crystallized 
feme nitrate in 500 c.c of distilled water Add 25 c c of concen 
trated nitric add and make up to 1 liter with distilled water 
For the thiocyanate stock solution dissolve about I gm of potas 
slum thiocyanate in 800 c c. of distilled water Titrate a 20 c.c. por 
hon of a standard solution of silver nitrate (made by dissolving 
exactly 2.9195 gm. of silver nitrate in 1 hter of distilled water 
acidified with 5 c,c. of concentrated nitric add) with the solution 
of potassium thiocyanate, usmg feme ammonium sulfate as an in 
dicator Calculate the amount of water which it will be necessary 
to add to the solution of potassium thiocyanate to make 20 c.c 
equivalent to 20 c,c. of solution of silver nitrate Add the calculated 
amount of water to the solution of potassium thiocyanate, mix 
thoroughl) and check the solution by another titration to make 
sure the solution of potassium thiocyanate is exactly equivalent to 
the solution of silver nitrate 

Make three dilutions of the thiocyanate stock solution to give the 
following three standards 1 Dilute 100 c a of stock solutipn with 
water to make I liter This gives a standard solution which con 
tains 05 mg of the thiocyanate ion in 5 c c of solution. 2 Dilute 
0 c.c of stock with water to make 1 liter This gives a standard 
solution which contains 0 35 mg of the thioevanate ion in 5 c,c_ of 
solution 3 Dilute 40 c c. of stock with water to make 1 liter This 
(hves n standard solution which contafns 0.2 mg. of the thiocyanate 
ion in 5 c c. of solution. 
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The method of performing the test is as follows Transfer 6 c.a 
of the 10 per cent solution of trichloracetic acid to a test tube Add 
6 c c of serum or plasma Stopper and shake well Allow to stand 
ten to fifteen minutes Filter through a small filter paper The filtrate 
should be perfectly clear If it is not, filter again through the same 
filter paper Measure 5 c c, of filtrate into a clean dry test tube 
Add 1 c.c of the feme nitrate reagent Mix and read m a colorim- 
eter with the standard solution set at 20 mm Choose that stand- 
ard solution which most nearly matches the unknown The 
standards are made as follows Transfer 5 c.c of each of the three 
standard solutions to three test tubes Add 5 cc of solution of 
trichloracetic acid and 2 c.c of the feme nitrate reagent to each 
Mix. 

With the standard solution set at 20 mm for the colonmetnc 
comparison the calculation may be simplified to the three following 
forms, depending on the strength of the standard 

1 When the 0 5 mg standard is used, divide 200 by reading to 
obtain the number of milligrams of the thiocyanate ion in 100 c.c. 
of serum 2 When the 0 35 mg standard is used, divide 140 by the 
reading to obtain the number of milligrams of the thiocyanate ion 
in 100 c c of serum 3 When the 0 2 mg standard is used, divide 
80 by the reading to obtain the number of milligrams of the thio- 
cyanate ion m 100 c.c of serum 

What Preparations of Thiocyanate May he Used and What 
is the Method of Administration? — Either sodium or potassium 
thiocyanate may be used. The potassium salt is used more often 
for oral administration It may be given in solution or in tablets 
The vehicle most often used for a solvent is simple elixir or pepper- 
mint water, most patients prefer the latter In the early days a solu- 
tion was used almost exclusively, but in recent years, an entenc 
coated tablet has become the more favored method of administra- 
tion The entenc coated preparation has the disadvantage of not 
always being easily dissolved m the gastro-mtestmal tract and for 
this reason m some instances it may be more difficult to maintain 
a constant level of thiocyanates in the blood with this type of medi- 
cation than when a solution of the drug is used The sodium salt 
of thiocyanate is used more often for intravenous administration 
A 5 per cent solution of sodium thiocyanate in sterile distilled water 
may be given intravenously in cases m which treatment with thio- 
cyanate is not contraindicated and when it is certain that the pa- 
tient has not taken any thiocyanate recently However, about the 
only situation in wluch the intravenous method of administration 
is the one of choice is that m which the patient is having a severe 
attack or a senes of frequent attacks of severe migraine or head- 
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ache due to hypertension In these cases it may he desirable to ob 
tain a therapeutic concentration of thiocyanate m the body quickly 
The same amount of the potassium salt may be used for intravenous 
administration but it should be diluted in 500 c.c. of sterile physi 
ologic saline solution and administered by the slow drip method 
inasmuch as a high concentration of potassium may cause con 
siderable local irritation of the vein into which such a solution is 
injected and may produce chemical thrombophlebitis 
Wliat is the Dose of Thiocyanates?— The thiocyanates at first 
should be given m amounts so that the level of thiocyanate m the 
blood is maintained at between 8 and 1 2 mg per 100 c-c. If satis 
factory results are obtained at this concentration the dosage may 
be decreased so that a level of 4 to 6 mg. per 100 c,c. is maintained, 
inasmuch as this is adequate in some cases and at the lower con 
eentrations unpleasant side effects such as fatigue and lassitude 
are less noticeable. In some patients it will be found necessary to 
maintain the level at about 12 mg per 100 c.c. for a satisfactory 
effect If no evidence of any renal insufficiency is found, the initial 
daily dose may be 12 grams (0 78 gm ) in divided doses of 2 or 3 
grains (0 13 or 02 gm ) each. Subsequent dosage should be ad 
justed to maintain the desired level of thiocyanate in the blood 
The maintenance dose may vary considerably for different patients 
from as little as 3 grains ( 0 2 gm ) to as much as 21 grains (136 
gm ) daily The commonest requirement is a daily dose of between 
6 and 0 grains (0 4 and 0 6 gm ) 

It is safest to give the patient written instructions each time 
the dose is changed This is advisable because among the early 
symptoms of intoxication is mild mental confusion and the patient 
in this situation may not remember the exact verbal instructions 
given and may “add fuel to the fire* by mistakenly talcing two or 
three times the advised dose I have observed this in two instances 
and severe toxic effects resulted from overdosage 
If it is considered advisable to give the initial dose intravenously 
from 2 to 5 gm (30 to 77 grains) of the sodium or potassium salt 
n solution may be administered The precautions mentioned should 
he observed 


flow Often Should the Level of Thiocyanate in the Blood he 
ctermined?— The interval between the first and subsequent deter- 
m nations of the level of thiocyanate in the blood depends on the 
^ze of the daily dose and the adequacy of the patients renal 


If an initial dose of ns much a3 12 grains (078 gm ) dailv is 
used, the first determination should be made not later than the 
seventh day and subsequently every week or ten days until the 
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maintenance dose of the drug has been determined If an initial 
dose of 6 to 9 grams ( 0 4 to 0 6 gm ) daily is used, the first deter- 
mination should be obtained not later than the tenth day and sub- 
sequently at the same intervals as for the greater initial dosage 
Even after a stable maintenance dose has been calculated, the level 
should be determined at least every two or three months as long 
as the patient takes the drug Although for the same individual 
the excretion of the drug is fairly constant, the possibility is always 
present that at some tune m the subsequent course of the disease 
function of the kidneys may be impaired by added vascular damage 
from the hypertensive disease and the rate of excretion of the drug 
may decrease Therefore, it is not wise to continue administration 
of the drug for long penods without knowing at what level the 
thiocyanate is being maintained m the blood 

If definite impairment of renal function is present before the type 
of treatment to be used is decided on, it is usually best not to ad- 
minister thiocyanates An exception might be a patient vuth only 
slight impairment of renal fun ebon with severe headache of the 
migraine or hypertension type If thiocyanates are used under such 
circumstances an mihal dose of only 6 to 9 grams ( 0 4 to 0 6 gm ) 
daily should be given and the level of thiocyanate m the .blood 
should be determined first not later than the fourth or fifth dav 
after starting admmistrahon of the drug and subsequently at some- 
what shorter intervals of time than in the program just suggested 

What Are the Toxic or Untoward Effects Which Should he 
Watched For?— Mild degrees of lassitude and weakness affect 
many pahents even when levels of thiocyanate m the blood are 
within the so-called safe therapeubc range This is not an mdica- 
bon for disconbnumg admmistrabon of the drug and in most in- 
stances it ceases or no longer is annoying after a few days or weeks 
Occasionally severe degrees of exhausbon and weakness may'' occur 
If they persist for more than a day or two, it is best to discontinue 
attempts to use the drug 

Maculopapular erupbons occur about a week or ten days after 
the beginning of treatment m about 5 per cent of cases and eryth- 
ematous dermabbs m a smaller number These erupbons clear up 
within a few days after disconbnumg admmistrabon of the drug 
and do not recur on resumpbon of admmistrabon m about half of 
these pabents Consequently^, unless the dermabbs is unusually 
severe, another trial of the drug can be begun within a week or 
ten davs Exfohabve dermabbs has been reported to result from 
the thiocyanates but this is a rare complicabon and as far as I 
know has not occurred m any of the pabents treated with thio- 
evanates at the Chmc Purpura occurs occasionally and if of more 
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than a mild degree probably warnnts discontinuance of treatment 
with the drug I have continued the use of thiocyanates, however 
in several cases in which mild purpura developed and marked 
benefit had been obtained from the treatment without any appar 
ent increase in the extent of the purpura or any other untoward 
effect. 

Although severe symptoms of toxemia have been reported when 
the level of thiocyanate was less than 12 mg per 100 c.c of blood 
I have not observed any such symptoms which were due certainly to 
the thiocyanates m any of a group of more than 300 cases in which 
the levels were less than 15 mg per 100 c c The few cases which 
I have encountered in which severe toxic symptoms occurred 
were those in which the drug had not been administered properly 
and the concentration in the blood had reached a high level of from 
20 to 50 mg per 100 c c. I have encountered also five cases in 
which the concentrations had reached high levels but no toxic symp 
toms and no untoward effects occurred However if the thiocya- 
nates are to be used safely, the signs of toxicity should be recog 
mzed early and when they occur administration of the drug should 
he discontinued regardless of the concentration of thiocyanate in 
the blood 

Nausea, vomiting and marked weakness are among the significant 
signs of beginning severe toxic reactions Mental disturbances com 
manly occur Thev range from mild drowsiness and lapses of mem 
ory to signs of severe psychosis with hallucinations and dlsorienta 
don These are symptoms of a severe and sometimes fatal reaction 
to the thiocyanates and should not occur if the proper precautions 
have been taken and if the drug is discontinued when mild symp- 
toms of toxicity appear 

Occasionally the so-called cynnate goiter may develop Accom 
ponying the goiter symptoms of mild or severe hypothyroidism 
may he observed These symptoms are relieved when desiccated 
thyroid is administered in appropriate doses whether or not ad 
ministration of thiocyanate is discontinued. Small doses of iodides 
may prevent the occurrence of the goiter but goiter is such a rare 
complication that it seems impractical to use iodides routinely for 
prevention. 

At the Clinic, osteoporosis associated with moderate to severe 
Pain has been observed in seven pntients who were taking thio- 
cyanates The exact mechanism of the production of osteoporosis 
is not understood Pain subsides and osteouorosis usually disappears 
ulmn treatment with the thiocyanates is discontinued 

TPlint Are tlic Contraindications to the Use of Thiocyanates” 
—Contraindications are (1) moderate or sexere degrees of renal 
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insufficiency, (2) artenosclerosis of the central nervous system or 
moderate or severe degrees of organic disease of the central nerv- 
ous system of any type, (3) blood dyscrasias, especially thrombo 
cytopemc purpura, (4) somnolence or coma from any cause, (5) 
history of severe degrees of sensitivity to drugs, (6) inabikty of 
the patients to have determinations of the level of thiocyanate m 
the blood made at appropriate intervals, (7) recent or poorly heal- 
ing fractures of bones or severe osteoporosis and (8) severe con- 
gestive heart failure 

Thiocyanates should be given especially cautiously (1) to pa 
tients more than sixty years of age, (2) in the presence of sbght 
degrees of renal insufficiency, (3) in the presence of mild hyper- 
tensive encephalopathy, (4) in the presence of mild congestive 
heart failure, (5) to patients with histones of mild or questionable 
sensitivity to drugs or any type of purpura, (6) to patients with 
mild degrees of osteoporosis or (7) to patients with any type of 
debilitating disease, such as tuberculosis or carcinoma 

What Are the Indications For the Use of Thiocyanates ?— The 
indications for use of thiocyanates in treatment of hypertension are 
not agreed on Some clinicians advise a trial of the drug for any 
patient with moderate to severe degrees of hypertension who does 
not have some complication, such as severe renal failure or marked 
cerebral involvement, which might make the trial too hazardous 
Others advise its use only for patients who have severe headaches 
due to hypertension not controlled by other measures 

The type of patient for whom the use of thiocyanates is especially 
indicated is the relatively young patient with labile blood pressure 
who has severe migraine or headaches due to hypertension Ad- 
ministration of the drug to patients less than fifty years of age who 
have severe and progressing hypertensive disease of group 2 or 3 
may be given a trial even though the patients have no significant 
symptoms Patients less than sixty years of age with any group of 
hypertensive disease who have headaches or tinnitus and vertigo 
may be benefited Patients with malignant hypertension with good 
renal function but with severe headaches may experience consider- 
able relief of headache even though the blood pressure may not 
be lowered significantly The thiocyanates should be used cautiously 
in patients more than sixty years of age and preferably only when 
severe symptoms are not relieved by other and simpler methods 
of treatment 
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THE ABUSE OF SEDATIVE DRUGS IN THE PRACTICE 
OF MEDICINE 0 


Frederick: P Moersch 

Few physicians would w illin gly surrender the privilege of in 
telligendy employing sedative agents Most physicians are in ac- 
cord that the unwise use of sedative drugs is a practice to be con 
demned I believe that these thoughts meet with the approval of 
most of us Why is it then that we physicians, as the guardians of 
health, at times permit our patients to fall into evil ways and 
employ sedatives with reckless abandon? 

The answer is not difficult to find. Sedative drugs which are 
now available are of tremendous aid to the physician and few of 
us would voluntarily turn back the pages of medical progress and 
lie limited to the concoctions of our forefathers The laity, too, has 
long since come to recognize the soothing effects of sedatives and 
all too cheerfully accepts a salty “nerve tonic” or a colored capsule 
which is a passport to tranquillity and oblivion 


HISTORICAL DATA 

The use of sedative agents is not of recent origin but is referred 
to all through the pages of history Alcohol, of course, was prob 
ably used before recorded history and opium was known to the 
priest physician of legendary medicine Hippocrates 1 ® referred to 
the use of mandrake (Mandragora) and other sedative agents 
Homer 18 has Helen of Troy serve a "wine of oblivion” which lulled 
all pain and anger and brought forgetfulness of every sorrow It is 
recorded that the Arabs, the Hindus and the Greeks were well 
acquainted with the Jims on weed (Datura stramonium) And our 
word assassin comes down to us through the centuries from the 
secret tnbal use of hashish (Cannabis indica) 

Today the physidan has at his disposal an almost endless array 
of sedative agents Unfortunately it is next to impossible for him 
to keep abreast with the chemistry and pharmacologic properties 
of these preparations Certainly the physician stands guilty if he 
does not know the dangers encountered in the thoughtless pre- 
scribing of these sedative agents, or if he permits his patients to 
continue their use unsupervised 

• Read before the Annuel Clinical Conference of the Chicago Medical So- 
ciety Chicago March 14 to 18 1944 
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DEFINITION 

Sedative drugs may be defined as medicinal agents that tend to 
calm, to tranquillize or to allay irritability or pain Most such agents, 
when employed in large amounts, have a hypnotic or soporific ef- 
fect and produce sleep Sedative drugs may be divided into two 
large groups namely, (1) the sedative hypnotic group, and (2) 
the narcotic group (opium and its derivatives) 

In this discussion I will not concern myself with the narcotic 
group as the use and abuse of narcotics is a problem quite apart 
from the use of other sedatives All physicians realize the value of 
morphine and the dangers of its abuse, both with regard to the 
laity and then own occupational hazard Manahuana (Cannabis 
sahvas ) m “reefers” constitutes a problem akin to that of morphine 
and is only mentioned to call attention to its gradual spread over 
the United States and Canada 

I will, however, consider the sedative hypnotic group of drugs in 
some detail The number of sedative agents in use today is be- 
wildering Of special concern are the bromides and the barbiturates 
and I shall concern myself with these in the mam but before clos 
mg shall mention chloral hydrate and paraldehyde briefly Bro 
mides have been employed m medical practice smce soon after the 
discovery of bromine m 1826 by Balard The barbiturates have 
been m use only smce 1908 but today the array of derivatives of 
barbital is so great that it is next to impossible to keep abreast with 
the new preparations that flood the market 

INCIDENCE OF USE 

That sedative drugs are used extensively should need no special 
comment Edie stated that of all drugs, sedatives are the most 
commonly used This statement was written prior to the vitamin 
fad Another common statement is that next to cathartics sedatives 
are the most commonly prescnbed drugs Edie went on to state 
that in 1936 about 1,250,000 doses of barbiturates went down 
American gullets Hambourger’s 14 figures are similar He found that 
more than 1,200,000,000 grams of barbituric acid derivatives were 
sold in the Umted States during 1936 According to one authonty 
m England bromides rank fifth m the list of drugs most frequently 
prescnbed At this point it is fan to state that the use of sedative 
drugs has probably declined in recent years due to State and Fed- 
eral drug regulations 

WHY THE ABUSE? 

The extensive use of barbiturates and bromides just mentioned 
may nghtly be assumed to indicate an abuse of these valuable 
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sedative drugs Just why is there such an abuse? The answer is not 
a simple one, as many factors play a role in the development of 
abuse. First of all, there is the factor of constitutional predisposi 
tion. Certain individ uals seem to have an inherent tendency that 
renders them susceptible to habituation m one form or another 
As Ford has so well stated, “there are always those unfortunate in 
dividuals who need a crutch on which to limp through life’* It is 
these persons who fall prey to sedative abuse as they do to excesses 
of any type At the moment the many psychologic adjustments pre- 
cipitated by the war may well increase the demand for sedative 
medication on the port of “nervous" patients 

Next there is the ease with which the patient can obtain a seda 
tive drug In spite of legal restrictions patented nostrums contain 
Ing bromides may be purchased “over the counter" or through mail 
order houses It is true that the number of such preparations on 
sale in drug stores has materially declined in recent years How 
ever bromide intoxication through self medication continues 
At the time of introduction the barbiturates were generally sup 
posed to be without toxic effects Certainly their beautiful array of 
coIots might well allay any suspicion of possible harm. It was not 
long before it was recognized that the barbiturates might well 
become a two-edged sword Today about thirty states prohibit the 
sale of barbiturates without a physicians prescription, hut bar- 
bitalism continues 

A point not to be overlooked is the advertising both for the bro 
nudes and for the barbiturates The pharmaceutical houses are not 
blameless in this matter Mnch of the advertising tends to confuse 
the physician and certainly lulls the layman into a feeling of 
security In fairness to most pharmaceutical houses it must be 
stated that detailed information concerning their sedative drugs is 
available Unfortunately, the busy physician only reads the head 
hne on his new sedative sample which suggests a soothing sleep, 
but fails to recall that he is dealing with a powerful drug that 
may prove harmful to his patient 
Finally, the physicians responsibility must be stressed. The pa- 
tent demands relief from real or Imaginary discomfort and all too 
frequently it is easier for the doctor to prescribe rest and peace by 
the teaspoon, the pill or capsule than by hours of patient counsel 
Jedatwe preparations, of course, are indicated and justifiably pre- 
scribed m many instances Regardless of the type of patient, the 
P should supervise such sedative medication and not per- 

t the patient to direct his own sedative treatment. Washburn e 
emphasized the point that it is possible that many cases of bromism 
are the result of unsupervised medication following the prescribing 
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of bromides by the physician The same situation may well apply 
in barbitalism 

INCIDENCE OF INTOXICATION 

Figures relative to sedative abuse vary considerably In a med 
ical institution m which the staff is “drug conscious” the recognition 
and diagnosis of drug intoxication will be considerably higher than 
m a hospital in winch the staff is less familiar with the problem 
Such was the experience of Curran reporting from die Bellevue 
Psychiatric Hospital in 1939. In the ten year penod from 1926 to 
1936 the diagnosis of drug psychosis was made m 310 cases In 
sixty-three it was due to bromides, in 114 to barbiturates, m twenty- 
one to both bromides and barbiturates and so forth It is especially 
noteworthy that from September, 1936, to December, 1938, a little 
more than two years, the diagnosis of drug psychosis was made in 
180 cases, as compared to the 310 in the preceding ten years 
Levin, reporting from the Harrisburg State Hospital, found thirty- 
four cases of bromide delirium among 1,399 first admissions during 
a penod of five years According to Liebman and Richman the 
figures on bromide intoxication will vary from 1 5 to 4 7 per cent 
of hospital admissions Blumer gave a much higher figure for psy 
chopathic hospitals, uamely, 5 to 10 per cent of admissions In 1934, 
Scarlett and Macnab collected 408 deaths due to barbiturate in- 
toxications In 1939 and 1940 Hambourger 14 - 16 in an extensive re- 
port of the promiscuous use of barbiturates stated that probably 
close to 300 suicidal deaths were caused by barbiturates in the 
Umted States in 1936 alone and that in 1937 the figure approached 
-or even exceeded 400 Barbiturates, according to Hambourger, ac- 
counted for more than 10 per cent of all cases of addiction if al- 
cohol were excluded He went on to say, “The incidence clearly 
indicates that these drugs are responsible for many suicides, suc- 
cessful and attempted, as well as for many so-called accidental in- 
toxications ” Interestingly enough two-thirds of the addicts referred 
to by Hambourger claimed that they became familiar with the 
drugs through physicians 

Tod reporting from England noted that in 1,026 consecutive ad- 
missions, 38 per cent of the patients had received bromide medica- 
tion This figure closely approximates that noted m our local Roch- 
ester State Hospital 

The experience at the Mayo Clinic is rather unusual because of 
the relatively few cases of barbitahsm as compared to the incidence 
of bromism This disproportion is probably explained on the 
grounds that the majority of patients having barbitahsm come from 
Rochester or the vicinity and that patients having severe barbital- 
ism do not come from long distances seeking aid Undoubtedly, 
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too many of the patients who had mild habituation did not reveal 
their addiction The relatively large number of cases of bromide 
intern cation may be accounted for on the basis that in most in 
stances the exact nature of the intoxication wns not recognized pnor 
to examination at the Clinic and in many instances the patients 
were transported from long distances in the belief that the patient 
suffered from some severe nervous disorder or from some mtra 
cranial disease 

In the ten year period, 1934 to 1943 inclusive 158 cases of bro 
mism and thirty eight caes of baxbitnlism with findings referable 
to the central nervous system were encountered at the Clmlc 
Eleven per cent of these patients had used both bromides and 
barbiturates but the conditions were classed as bromide intoxica 
Don because of the known level of bromide in the blood Patients 
who had only general physical manifestations as evidence of this 
intoxication are not included in these figures 
From this study it appears that females are more likely to have 
sedative habituation than males. Suicides did not occur among the 
group who had bromide poisoning but two deaths were attributed 
to bromide intoxication It is rather interesting that in the majority 
of cases of bromism the use of the sedative resulted from the physi 
dans unsupervised medication In fourteen of the cases of bro 
mism the source of intoxication was probably the well known 
“Blue” bottle In spite of the small number of cases of barbitalism 
three deaths were due to suicide, and m six additional cases suicide 
was attempted There was one accidental intoxication in a child, 
aged two years As far as could be determined a large percentage 
of the cases of barbitalism resulted from self medication 

DANGERS OF SEDATIVE ABUSE 

That serious dangers are assodated with the abuse of sedative 
drugs is xvell recognized In their proper place sedatives are, in 
deed helpful and so used are not to be condemned In certain 
instances small doses taken over extended periods of time would 
appear to be justified and seemingly have little, if any harmful 
effects I have reference especially to the use of phenobarbital or 
bromides in convulsive disorders It should bo remembered that 
nonanalgcsic hypnotics given in the presence of pain may result in 
delirium 

The symptoms of abuse of sedatives may be divided into gen 
cral symptoms and those affecting the central nervous system In 
this discussion I shall only mention the more 
svmptoms but shall stress symptoms referable to the 
ous system , , 
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BROMIDE INTOXICATION 

I shall consider the effects of bromide intoxication Brown 
Sequard receives credit for advising the early intensive use of 
bromides It is noteworthy that as early as 1877 Seguin wrote feel- 
ingly on the abuse and use of bromides 

Acute bromide poisonmg is rare as the bromides are excreted 
rapidly at first and serious symptoms do not appear until the level 
of bromides in the blood becomes high Chrome bromide poisoning 
is more common A severe reaction may develop m the course of 
long-continued use of bromides and result m stupor, coma, res- 
piratory impairment and cardiac collapse Even death may even- 
tuate 

In chrome bromide intoxication (bromism) the general physical 
symptoms may be outlined as follows (1) those referable to the 
skin are acne, erythema, urticaria, pruritus, ulcers (bromoderma), 
(2) those from the gastro-mtestmal tract are coated tongue, foul 
breath and anorexia, (3) those from the respiratory tract are 
coryza and pulmonary edema, (4) those referable to the heart are 
tachycardia and cardiac collapse and (5) those referable to the 
nervous system consist of neurologic and psychiatric manifesta- 
tions 

As a rule, symptoms of bromide intoxication referable to the cen- 
tral nervous system develop insidiously and, as pointed out by 
Frugom and Walsh, are often mistakenly attributed to exacerba- 
tions of the condition for which the medication was given Increas- 
ing lassitude develops gradually with slowing of mental and physi- 
cal faculties These early symptoms may be readily mistaken for 
the onset of encephalitis, general paralysis of the insane or some 
other intracranial disturbance 

With continuation of medication the drowsiness may give way 
to irritability, increasing mental confusion, confabulation, disorien- 
tation, hallucinations and delusions Curran considered debnum as 
die most common type of bromide psychosis In this state the sub- 
ject is usually disoriented for time and place Hallucinations are 
of visual and auditory character and may be amusing or terrifying 
Mention is repeatedly made m the literature regarding the visual 
hallucinations involving a brown or black color This is not always 
the case, at least such information is not volunteered by the pa* 
tient Washbume and others called attention to the Lilliputian and 
Gargantuan hallucinations The delusions also take on a terrifying 
character and may change from day to day There may be fear or 
impending disaster or the patient may be convinced that some 
relative is being tortured in an adjoining room The neurologic and 
the psychiatric symptoms may be listed as follows ' 
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Neurologic Symptoms 
Restlessness 
Tremor 

Muscle twitchings 
Double virion 
Dysphagia 
Dyiarthria 
Ataxia 
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Psychiatric Symptoms 
Early symptoms 
Irritability 
Restlessness 
Drowsiness 
Late symptoms 
Clouding of consciousness 
Confabulation 
Disorientation 
Halludnationj 
Delusions 
Delirium (coma) 
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tmue the bromide medication In the more severe cases of intoxica- 
tion elimination of the bromides is accomphshed by frequent gastnc 
lavage, the administration of sodium chloride and by supplying the 
body with adequate fluids If the patient is co-operative, from 4 
to 8 gm of sodium chloride may be given by mouth m entenc 
coated tablets daily In addition, Campbell advised the use of 
adrenal cortical hormone (eschatm) which, he considered, has- 
tened recovery Occasionally it will be necessary to give the saline 
solution intravenously If fluids are given by nasal tube, care must 
be exercised because of the absence of the gag reflex More than 
4,000 c c of fluid should be given per day A high caloric, high 
vitamin diet is important and may be administered by nasal tube 
Sedatives should be avoided as much as possible It is much bet- 
ter to resort to tepid baths, warm packs and ample nursing care 
The duration of the psychosis varies and depends to some degree 
on the stability of the individual The psychosis does not always 
bear a direct relationship to the bromide concentration m the 
blood Thus, Claiborne noted as much as 350 mg of bromide in 
the blood without mental symptoms Occasionally the psychosis 
may clear up entirely m the course of one to two weeks, at other 
times the bromides appear to be excreted slowly and the mental 
symptoms may persist for six to eight weeks or even longer 

BARBITURATE INTOXICATION 

The unique sedative qualities of the barbiturates have made them 
immediate and lasting favorites Then apparent harmlessness and 
ease of administration were conducive at first to carelessness on the 
part of the physician m recommending their use and in their will- 
ing acceptance on die part of the laity Not long after their intro- 
duction, however, it was recognized that the barbital derivatives 
were not free of toxicologic dangers, which might range from a 
slight slan rash to a means of self-extinction 

Barbiturate intoxication differs from bromide intoxication m that 
the ill effects on the central nervous system usually far overshadow 
die general systemic manifestations The symptoms of intoxication 
(barbitalism) may be divided into three groups those from (1) 
simple intoxication, (2) acute poisoning, and (3) chronic intoxica- 
tion 

In simple barbiturate intoxication symptoms of poisonmg are 
mdd Such symptoms may develop m individuals who are sensitive 
to the drug or who have taken an excessive amount within a short 
space of tame These symptoms are of a transitory nature and con- 
sist of drowsiness and at times of excitement with variable mdd 
neurologic signs As a rule, these effects are not serious and will 
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pass off in the course of six to twenty four hours and need cause 
no great concern However, they serve as a warning to physician 
and patient that the use of barbiturates is not without danger 
Acute barbiturate poisoning follows the ingestion of large amounts 
of barbiturates either by accident or with suicidal intent In such 
an event coma which may be preceded by a period of excitement 
develops rapidly Depression of all bodily function accompanies 
the coma The slow and shallow respiration indicates fairly well 
the degree of intoxication. The coma may persist for several days 
and end in recovery or death During the stage of coma the body 
temperature falls, marked capillary dilatation occurs with drop in 
blood pressure and weak, rapid pulse The deep reflates may be 
entirely abolished and the Babinski sign may be positive 
If death occurs from one of the short acting drugs, it is usually 
due to respiratory failure Death from the longer acting drugs such 
as phenobarbital is due to pulmonary edema pneumonia and 
shock. 

In the event of return of consciousness, neurologic signs become 
more manifest as nystagmus, slurred speech, tremor ataxia and oc 
caslonally convulsions Mentally the patient may remain dull and 
confused or be excited and euphoria Occasionally a dreamlike state 
may persist for some hours or days 
Chronic Barbiturate Intoxication —The systemic manifestations 
in chronic barbiturate intoxication may include cutaneous disturb- 
ances some of which may be serious Barefoot recently collected 
thirteen cases of exfoliative dermatitis with ten deaths and added 
a case of his own to the series G astro-intestinal, respiratory and 
cardiovascular disorders are encountered at tunes The question of 
agranulocytic anemia resulting from barbiturate intoxication re 
mains a moot question Recently Hoagland called attention to the 
fact that in cases of acute porphyria the patients may give a history 
of having taken one of the alphabc hypnotics The general mani 
festations in chrome barbitalism may be listed as follows 

Sirin 

(erythema) 

Dermatitis 

Angioneurotic edema 
Gartro-Intestinal tract 
Anorexia 
Weight loss 
Constipation 
Respiratory tract 
Asthma 

Depression of respiration 
Pneumonia 
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Cardiovascular system 
Fall in blood pressure 
Dilatation of peripheral capillaries 
Pulse weak and rapid 
Shock 
Blood 

Anemia (agranulocytic anemia) 
Miscellaneous manifestations 
Acute porphyna 
Central nervous system 
Neurologic manifestations 
Mental manifestations 


The neuropsychiatnc manifestations m chronic barbitahsm will 
vary with the degree of intoxication and with the mental make-up 
of the patient In severe intoxication the patient will exhibit in- 
creasing drowsiness and difficulty m concentration An insidious 
change m the personality appears with carelessness and a wanton 
disregard for responsibility Disorientation is commonly present 
Cyanosis, nausea and vomiting may occur The speech becomes 
thick, nystagmus is usually demonstrable and ataxia in some degree 
makes its appearance These later symptoms are of cerebellar ongm 
and are usually more profound than m cases of bromism Occa- 
sionally convulsions occur though it is probably more common to 
have convulsions appear from two to six days following abrupt 
withdrawal of the barbiturate Kahnowsky and Brownstem and 
Pacella have called attention to this fact even in nonepdepbc pa- 
tients Hallucinations may develop especially if the patient has 
taken in addition to the barbiturate other sedative drugs as bro 
mides or alcohol The delirium so characteristic of bromism is not 
commonly encountered in barbitahsm Manifestations referable to 
the central nervous system m chronic barbitahsm may be tabulated 
as follows 


Neurologic Manifestations 
Nystagmus 
Speech disturbance 
Tremors 
Ataxia 

Depressed reflexes 
Positive Babinski signs 
Convulsions 


Mental Manifestations 
Drowsiness 

Lack of concentration 
Confusion 

Change m personality 
Carelessness 
Silly behavior 
Irritability 
Disorientation 
Hallucinations 
Delusions 
Dream states 
Euphoria 
Excitement 
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Diagnosis — ' Tile diagnosis of chrome barbiturate intoxication 
should not be difficult if its presence is kept m mind At times a 
person may be brought to the physician without any previous his 
tory of barbiturate use to guide him in the diagnosis In such in 
stances the diagnosis may be difficult if drug intoxication is not 
suspected A positive diagnosis may be made by demonstrating the 
presence of barbiturates in the urine or in the gastric contents 
The so-called hoppanyi test while very accurate is complicated and 
time consuming as compared to the gold chloride test for bromides 
Differential Diagnosis.— Among the more common conditions to 
bo considered under the heading of differential diagnosis are gen 
eral paresis, encephalitis multiple sclerosis, cerebral vascular lesion, 
tumor of the brain and finally acute psychosis, either of toxic or 
other origin. 

Treatment.— In most instances withdrawal of the drug suffices in 
the treatment of barbiturate intoxication. If the drug has been 
taien over a long period the patients general nutrition may need 
special attention In severe cases of acute intoxication rather dras 
he measures of treatment may have to be instituted All sedatives 
should be stopped at once and in their place hydrotherapy should 
bo resorted to if there is excitement or an acute manic reaction 
Fantus recommended gastric lavage with warm saline solution He 
then inserted 30 to 60 gm. of magnesium sulfate by tube, taking 
s P e cial precautions to prevent aspiration pneumonia Hot coffee 
enemas 5 per cent dextrose given intravenously, and Oh gm of 
caffeine with sodium benzoate given intramuscularly every two 
hours alternating with injections of strychnine are among recom 
mendahons to be seriously considered in these cases Reese advo- 
cated the intravenous administration of 5 to 11 c.c. of a 25 per cent 
a queous solution of coramine to stimulate the respiratory centers 
It there is evidence of marked depression 

CHLORAL hydrate and paraldehyde 

5e ^ a dve drugs mention should be made especially 
chloral hydrate and paraldehyde which have fallen Into unde- 
•erved disuse 

nli?'! 0 ^ ^T < ® rn,c -~CIJ°ral hydrate, like morphine, is one of the 
uspM , a Sents It is a reliable sedative and is especially 

T n b“ e management of agitated states and convulsive seiz 
u s „ rna l’ ndminfstcred by mouth or by rectum in amounts 
anti ^ Emins) Chloral hydrate has a disagreeable taste 

t J Produces some gastric irritation To overcome this it may 
he given os an elixir 
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Addiction to chloral hydrate is not common, but when it does 
occur, the affected patient presents the symptoms of chronic alco- 
holism Its use in "Mickey Finns” (knock-out drops) is probably 
more fictitious than real 

Acute poisoning from chloral hydrate is relatively rare When it 
does occur, death may ensue wi thin a few hours In acute poison- 
ing the pupils aie contracted as with morphine Cardiac collapse 
and death may ensue Treatment of acute poisoning consists of 
lavage of the stomach, the intravenous use of glucose and the 
treatment of shock 

Paraldehyde —Paraldehyde is a safe and efficient hypnotic with 
low toxicity In spite of its tendency to produce gastric irritation, 
it probably deserves a wider use than it enjoys at present The 
fact that it has an offensive odor should be of distinct advantage 
and safeguard against its abuse It may be administered by mouth 
or by rectum, it rarely should be used intravenously, except in 
skilled hands, as occasionally its use may be associated with acute 
circulatory collapse or pulmonary edema In spite of its unpleasant 
and disagreeable odor, habit formation may occur The symptoms 
of habituation are those of chronic alcoholism Loss of appetite, 
anorexia, muscular weakness and a gradually developing delirium 
occur The diagnosis of paraldehyde intoxication usually is made 
from the odor that is associated with it 

The treatment of acute paraldehyde poisoning consists in gener- 
ously lavagmg the stomach The same measures should be used 
to support respiration and blood pressure as for barbitahsm In- 
travenous administration of glucose is of aid in assisting the cir- 
culation while supplying glycogen to protect the liver and to aid 
m diuresis 


PROPER USAGE OF SEDATIVE DRUGS 

From this discussion it might be assumed that the use of seda- 
tive drugs is to be condemned The presentation of such a view is 
not the intention of this renew It is, however, important to have 
a critical attitude concerning the use of sedatives and all must be 
willing to acknowledge that these drugs have a limited and special 
place in the practice of medicine It has been implied that some 
of the sedative drugs, especially barbiturates, lack toxicity and 
may be prescribed without mental reservation on the part of the 
physician This, of course, is not correct Sedative drugs should be 
used primarily for symptomatic rehef and as soon as possible their 
use should be discontinued and the patient should nex r er be per- 
mitted to use them without supervision If xve physicians fully 
appreciate the dangers associated with sedative medication, few 
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of us would willingly discard them In 1939, Knraosh did sound a 
word of optimism when he stated that the medical profession was 
exhibiting a distinct tendency to veer away from the abuse of 
sedatives Unfortunately, the war with its psychologic upheavals 
may retard this favorable progress 
Some of the more common uses of sedative drugs that seem justi 
liable are as follows in the treatment of convulsive disorders, as 
m epilepsy, convulsions owing to strychnine, tetanus and eel amp 
sia, acute psychotic states associated with excitement and marked 
agitation, in cases of acute and transitory insomnia in tension states 
and in other nervous disorders directly under the supervision of 
a competent physician In certain gastro intestinal disorders, such 
as spastic colitis, sedatives may have a place 
The moderate use of sedative drugs in hypertension is recoin 
mended by many physicians Their use in preoperative care and 
postoperative care and in obstetrical practice seems definitely in 
cheated. Occasionally in conjunction with analgesics they may be 
employed over bnef periods of time, as the sedative may enhance 
the effect of the analgesia Delayed sedative action by the use of 
the so-called “time bomb” introduced by Billings in which a seda 
tive drug is given in an enteric coated pill or capsule may also be 
Justified when carefully supervised 
The continued use of sedative drugs is usually contraindicated in 
prolonged psychic illnesses Among patients who have unstable 
nervous systems their use should be avoided for fear of habitua 
tion. In renal disease and also in hepatic disease their use is con 
traindicated This is especially true of the barbiturates which are 
detoxified in the liver Other conditions in which the barbiturates 
should be used sparingly are hyperthyroidism, diabetes, severe ane 
ndas cardiac failure and throughout pregnane} The aged, senile 
and arteriosclerotic individuals do not tolerate sedative drugs well 
In conclusion I wish to emphasize that we physicians should 
b^ar in mind that sedative drugs serve a definite purpose and we 
should attempt to limit their use as much as is possible Before 
prescribing them we should know the mental make-up of our 
Patient as many individuals are so psychological!} constituted that 
emporary relief from pain or worry may prove a stepping stone 
o habituation While it is gratifying that there are laws concerning 
ie dispensing of barbiturates and the labelling of other sedabve 
*bmgs more stringent regulations would seem to be necessary to 
curtail the use of some of the sedatives such as bromides which 
are still available on the open shelv es in drug stores and through 
mail-order houses 

Finally, if we bear these warnings in mind we might paraphrase 
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about sedative drugs what Sydenham said so well about opium 
Thanks to Almighty God for the remedies He has given us to quiet 
the sufferings of man 
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Since Mahoney, Arnold and Hams- demonstrated m June, 1943, 
that penicillin was of value in the treatment of syphilis, an inten 
Slve uud extensive appraisal of the remedy has been undertaken 
under governmental supervision in a manner that is unique in the 
annals of medicine Whether or not the plan of governmental con 
frol of such a study is looked upon with favor, it nonetheless must 
® udmitted that it offered an exceptional opportunity to treat and 
0 servG many cases Penicillin arrived in the field of syphilotherapy 
a most propitious time, that is, when efforts were being directed 
oward the winning of the war and when governmental control and 
supervision of the study made possible m a remarkably short time 
c collection of a large number of case records and data on the re- 
5 ts of treatment Our present knowledge of the value of penicillin 
m e treatment of syphilis is still meager m spite of the collaborative 
11 es, and the points I shall consider now are only preliminary 
ropressions some of which undoubtedly will be changed in the near 


As a wartime measure, the National Research Council revrved a 
uocommitteo on venereal diseases and assigned to it the task of 
anH emU iui/’ "vu vabie P^hcslhn hi the treatment of gonorrhea 
ell subcommittee selected approximately twenty five 

nZSii, s country to participate in the study, it furnished them 
in n , an “ outlined the treatment program they were to employ 
rinre it ° ao ^, te syphilis As the supply of penicillin was limited and 
® m ^ departments of the Army and Navy demanded a 
and nnT*™ *** va ' ue us acute syphilis was prevalent 
tnanv ti, “, cre ^ so 811 oveT 1116 country, it was not long before 
cx!JS » y n ^ ?V.f“" ds ° f syphlUbc patients had been treated and the "sue 
and failure’ records accumulated 


early syphilis 

icaiinr™. 1 ^n-M?i erie ^ Ce of acute syphilis with pen 

who by , the w -° rk ° f Hoorell' and of Heilman 

ous iSS™ been studjmg the effect of penicillin in uri 
administerorl i 5563 bavo shown that vben penicillin is 

half of .^^^^ously, the required dose is only a third or n 

aho had demn ! ^ or lntrmnu scular administration The) 

demonstrated that a concentration of 0 06 Oxford units of 
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penicillin per cubic centimeter of serum is most efficient for the 
treatment of certain infectious diseases At the Clinic, we began 
the treatment of early syphilis by the continuous intravenous ad 
ministration of penicillin by the dnp method in December, 1943 
We endeavored to maintan a concentration of penicillin in the 
serum of 0 06 units per cubic centimeter of serum In spite of the 
technical difficulties, I agree with Sn Alexander Fleming that in 
cases of early syphilis the results of intravenous administration of 
penicillin are superior to those obtained by intramuscular injection 
It has been known for some tune that, in cases m which syphilis 
is treated with arsphenamine, it is not the concentration of arsenic 
in the serum that determines the incidence of cure In other words, 
arsphenamine is not exclusively spmocheticidal m its effects The 
first impressions gained m regard to the mode of action of penicil- 
lin in cases of syphilis were that its effect would be sprrocheticidal 
and its value would depend upon its ability to destroy readily all 
Spnochaeta pallida m the patient Our early studies demonstrated 
the fallacy of this idea In other words, it is apparent that a high 
percentage of patients who have early syphilis derive the maximal 
benefit when a total of 2,400,000 units of penicillin is administered 
intramuscularly m 75 days, at the rate of 40,000 units every three 
hours If larger doses of penicillin are given, if the interval between 
injections is decreased, or even if a total dose as high as 15,000,000 
units is administered, the incidence of successful results is not in- 
creased proportionately Accordingly, we are now, after two and a 
half years’ experience with penicillin, confronted with facts similar 
to those that took us twenty-five years to learn about arsphenamine, 
namely, that the factors which are of paramount importance m de 
termming the results of treatment are not only the dose, the interval 
between injections, the manner of administration and the brand of 
the drug but the activity of the “defense mechanism” of each indi- 
vidual patient, and the rapidity with which the Sprrochaeta pallida 
becomes resistant to the penicillin 
The period of observation after treatment of the patients who 
have been given penicillin is so short that it is impossible to speak 
in terms of cure It is possible, however, to consider our early ex- 
periences and some of the failures 
After an injection of penicillin, the Spirochaeta pallida disap- 
pears rapidly from a chancre or moist papule One type of failure 
that may he observed is the recurrence of moist papules which 
teem with spirochetes (clinical relapse) In cases in which the 
treatment is successful, the serologic tests become less positive and 
eventually become negative by approximately the ninth month after 
treatment is discontinued Accompanying this decrease in the posi- 
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SrfsSjOMO uni!' 1 was administered, it is evident that 
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viuu of p ,vn(utls In January, 1944 I started 
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- Mon4 CO J CrSO 1 nrsen ) and bismuth was administered More 
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fofeymg tw0 courses In certain cases of early syphilis 
f Ptsentfwc arc using tl.o following plan of treatment in cases 
Re svnhflfs observed at the Clinic. A daily dose of 004 gm 
1 Vfienlrrfne bvdrocldorlde Is adroimstered intrn cnously for 
I diys Starting on the fifth da> 40000 units of penicillin is nd 
Rsed mtramuscvdailv every three hours until n total dose of 
t(0oo un]t s has been administered. Starting on the thirteenth 
* dose of VA grain (0 1 gm ) of bismuth subsalicylate, sns 
led m 1 c,c. of a fired oil, is injected intramuscularly ever) 
days until twenty injections have been administered The entire 
«e will require about a hundred and thirteen days 
a dtnieal relapse does not occur during the first three months 
the completion of the coarse of treatment and if the reaction 
irologic tests and the tiler of the syphilitic amboceptor show 
mce of reduction, the course of treatment is not repeated hut 
patient is kept under observation. If on the other hand, a 
cal relapse occurs and if the reaction to serologic tests and 
hter of the syphilitic amboceptor ere first reduced kit later 
increased, the course of treatment £j repeated. Although we 
‘ not obsened any failures it should be emphasired that the 
‘her of cases m which this type of treatment has been used is 
parativeh small and the average time that his elapsed since 
t °mpletIon of the treatment Is short 
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The high incidence of reinfection in cases in which early syp hilis 
has been treated with penicillin is evidence of the spirocheticidal 
effect of this agent In fact, the terms “pmg-pong syphilis” and 
“tennis syphilis” have been used to designate certain types of re- 
infection which are rather commonly observed m venereal disease 
clrnics In cases of pmg-pong or tennis syphilis, the husband ac- 
quires the disease extram antally and infects his wife before he 
knows that he has the disease After administration of penicillin 
has produced a rapid involution of his lesions and has caused 
serologic tests for syphilis to become negative, the husband re- 
sumes his marital relations and is reinfected by his wife 

I am not m accord with syphilologists who beheve that the treat- 
ment of early syphilis should be regimented or systematized It 
seems to me that individualization of the treatment in cases of early 
syphilis is just as necessary as it is m cases of late syphilis Expen- 
ence has demonstrated that certain patients who have early syphilis 
can be cured by a few injections of arsphenamine while others fail 
to obtain a cure after hundreds of injections of preparations of 
arsenic and bismuth I have observed a similar situation in cases 
m which penicillin has been used, that is, certain patients have 
been cured with 600,000 units of penicillin while in other cases the 
administration of 6,000,000 units has failed to cure the disease I 
beheve that it is necessary to treat each patient according to his 
needs, if one course produces satisfactory results, there is no need 
to continue the treatment indefinitely 
Penicillin produces few complications Urticaria which lasts from 
seven to ten days, may be troublesome A few persons who have 
worked with penicillin have become sensitized to it and a vesicular 
eruption of the hands, similar to the “id” reactions of trichophytosis, 
has developed m a few cases m which penicillin has been adminis- 
tered Febrile reactions that develop during treatment are usually 
due to an impurity m the drug, to improper sterilization of the 
water or to faulty preparation of the physiologic salt solution In 
cases m which administration of arsphenamine has caused an ex- 
foliative reaction, penicillin must be administered with great cau- 
tion because it may cause a recurrence of the dermatitis Likewise, 
local applications of penicillin ointment may produce 1 
which will recur m a more severe form if penicillin is 
by intramuscular injection several months later Hemorrhagic en- 
cephalitis has been reported to have occurred m some cases in 
which penicillin has been administered concurrently with the daily 
injection of large doses of oxophenarsme hydrochloride (maphar- 
sen) for a long time In some cases, the hemorrhagic encephalitis 
has been fatal In such cases, the hemorrhagic encephalitis is the 
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administered 
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result of the oxophenarslne hydrochloride and is not attributable to 
me penicillin One of the reasons for the increasing use of pemcil 
hn in cases of syphilis is the comparative absence of serious com 
plications following its administration 

LATE SYPHILIS 

In the treatment of late cutaneous syphilis , the effects of the ad 
ministration of penicillin are dramatic After the intramuscular ad 
ministration of 1,500,000 units in seven days, the ulcerative and 
nodular lesions heal rapidly and the serologic response tends to 
become negative in from twelve to fifteen months after treatment 
has been discontinued. If no other manifestations of syphilis are 
present, I have found one such course of penicillin given alone to 
be sufficient 

Even more dramatic are the results noted in cases of osseous 
syphilis I refer especially to cases of gumma of the nasal septum 
and roof of the mouth, in which the effect of penicillin is twofold 
that is, it not only controls the syphilitic process but also over 
whelms the anaerobic secondary invaders present in such lesions 
Physicians who have experienced the therapeutic resistance or so- 
cahed arsphenamine fastness of lesions of this type under the old 
arsphenamine-bismuth regime will be struck by the dual effect of 
penicillin in such cases The same is true of penosteitis and osteitis 
of the tibia. 

A similar degree of enthusiasm is warranted m cases m which 
cisceral syphilis involves the liver and stomach The effects of 
penicillin are more rapid and thus far appear to be associated with 
fewer complications than the results obtained with the methods 
of treatment formerly used in such cases The decrease in time 
required for treatment also is significant It is my practice to ad 
minister 10000 units of penicillin every three hours for ten days 
If advisable, a second course may be given after an interval of six 
lo eight weeks has been permitted to elapse. Longer observation 
oE the patients is necessary before final conclusions are permissible 
!l f 1° ihe superiority of penicillin m the treatment of syphilis of 
the stomach or liver, but my experience with it thus far is most 
encouraging 

Unfortunately at this time, the same thing cannot be said for thp 
jaluo of penicillin in the treatment of cardiovascular syphilis J 
ave heard of several cases of syphilitic aortitis and aortic rcgurgi 
ation in which the pa bents died immediately after the intra 
muscular injection of penicillin At least five v ears of treatment and 
0 sei wnbon of patients with cardiovascular syphilis will be ncces 
before deductions as to the value of this drug will be justified 
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If penicillin is to be administered in cases of syphilitic disease of 
the aorta, the patients should be kept in bed, and small doses, not 
more than 5,000 units, of penicillin should be administered intra- 
muscularly for a long time My experience at this time is entirely 
madequate to permit of any predictions as to the value of penicil- 
lin m the treatment of cardiovascular syphilis 

NEUROSYPHILIS 

In the investigation of penicillin, I was requested to study its 
value m the treatment of neurosyphihs, therefore, I have been par- 
ticularly mterested m this phase of the subject I am sorry to report 
that my experience with the use of penicillin m the treatment of 
this type of syphilis has been disappointing in many respects One 
favorable effect has been noted, that is, when penicillin is admin- 
istered m the early stage of syphilis it appears to decrease the 
incidence of asymptomatic neurosyphilis In from 15 to 25 per cent 
of the cases of early syphilis m which the patients have been treated 
with arsphenamme and bismuth at the Clinic, examination of the 
cerebrospinal fluid has disclosed an increase m the cell count, an 
increase in the concentration of protein and a positive complement 
fixation reaction for syphilis In the absence of cluneal evidence of 
neurologic involvement, these findings are considered indicative of 
asymptomatic neurosyphihs Thus far, such evidence of asymp- 
tomatic neurosyphihs has been obtained in only about 4 per cent 
of cases of early syphilis m which the patients have been treated 
with penicillin at the Clinic < 

In about 20 per cent of the cases of early and late asymptomatic 
neurosyphihs m which penicillin has been administered, the drug 
caused the spmal fluid to return to normal In about two thirds of 
the remaining cases, the a dminis tration of penicillin produced a 
reduction m the cell count, m the concentration of protein and m 
the reaction to Lange’s colloidal gold test although the reaction of 
the cerebrospinal fluid to complement fixation tests for syphilis re- 
mained strongly positive Further observation is necessary before 
definite statements can be made regarding the value of penicillin m 
the treatment of asymptomatic neurosyphihs 

Penicillin produces two outstanding effects in cases of tabes 
dorsalis (1) the patients gam approximately 15 pounds (68 kg )> 
and (2) about 25 per cent of the patients notice a temporary de- 
crease m the lightning pains The changes that have been observed 
m the spmal fluid after the administration of penicillin m cases or 
locomotor ataxia have consisted mainly of a reduction of the cell 
count and a decrease m the concentration of protein I have not 
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observed any improvement in such clinical symptoms as gastric 
cnsis, vesical and rectal incontinence, Charcot s Joints and ataxia 
In cases of general paresis, the only benefit that can be attributed 
to the use of penicillin is a slight gain in weight The same thing 
can be said of the use of penicillin m the meningovascular and 
vascular types of neurosyphilis In cases of early paresis in which 
changes in personality irritability nervousness, forgetfulness and 
tremor of the bps have been present I have not observed any rm 
provement in the psychic reactions of the patents efteT the admin 
istrahon of penicillin 

The administration of penicillin has proved more satisfactory in 
meningeal syphilis than it has in other types of neurosyphilis In 
cases of meningeal syphilis, penicillin produces an improvement in 
such symptoms as headache, nausea, convulsions and coma, and it 
also causes an improvement in the changes in the cerebrospinal 
fluid. In this connection it should he menboned that this type of 
neurosyphilis has been highly responsive to the older methods of 
treatment 

Penicillin does have a favorable 'tonic’ effect in some of the 
parenchjmatous types of neurosyphilis, how ever this effect is not 
as noticeable as it is after fever therapy has been used. 

Although it is too early to compare the value of penicillin with 
that of other methods used m the treatment of neurosyphilis, roy 
experience indicates that penicillin produces clinical improvement 
in from 15 to 20 per cent of cases v> hile fever therapy produces im 
provement in from 60 to 80 per cent of cases 
In cases of neurosyphilis I have administered penicillin in dif 
feront ways and by a combination of methods I have administered 
as much as 6 000 000 units per week in some cases The intravenous 
method of administration has produced the best results Intraspinal 
administration of penicillin in comhmabon with the intravenous or 
intramuscular injection of this agent has also been successful When 
penicillin is combined noth malarial therapy or fever therapy the 
results are the same as those obtained with malarial therapy or fev er 
therap) alone 


CONGENITAL SYTrnUS 

Thus far, penicillin has appeared to be of value in the prevention 
of congenital syphilis likewise, it has been successful in the treat 
°f a high percentage of infants who have had congenital 
ryphllis However as the affected children become older the re- 
i “r® 'css encouraging In the treatment of interstitial keratitis 
a which the results of other investigators have at best been variable, 
my experience with penicillin has been most unsuccessful. Ncuro- 
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syphilis of the congenital type also has been unresponsive to 
penicillin therapy 

COMMENT 

Penicillin is now being administered in a variety of ways, such 
as by injection in oil, by mouth and by inhalation None of these 
methods has as yet had sufficient trial m cases of syphilis to war- 
rant any conclusion regarding the best method of administration 
The evaluation of penicillin m the treatment of syphilis is still in a 
fluid state The fact that it is possible to produce a satisfactory con- 
centration of penicillin in the blood serum by administering four 
or five times as much by mouth as is administered parenterally is 
highly significant A study of the treatment of syphilis by the oral 
administration of penicillin was started several months ago 
The information gamed during the past two and a half years is 
only the groundwork for the future use of penicillin in syphilo- 
therapy It appears that the advances to come will be based on the 
experience which shows that penicillin is nontoxic, that it produces 
satisfactory chmcal results quickly and that the successful treatment 
of early syphilis will be materially shortened At this time informa- 
tion is accumulating which mdicates that there are several different 
types of penicillin and several factors m it that exert different effects 
on the Spnochaeta pallida One of these factors has been found to 
have only a slight spnocheticidal effect and its presence in penicillin 
may account for some of the variations in the therapeutic results 
Thus far the drawbacks have been that hospitalization is necessary 
in cases m which penicillin is administered every three horns and it 
is not a panacea for all types of syp hilis or for all persons who have 
syphilis More than ever it seems that individualization of the treat- 
ment of syphilis is necessary and that syphilotherapy systematization 
and regimentation are no longer advisable 
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the value of gastroscopy EV THE diagnosis 

OF GASTRIC DISEASE 


Herman J Moersch 

Gastroscopy, although one of the oldest of the endoscopic pro- 
cedures was one of the last to establish itself as an important 
diagnostic entity It was only after the development of the flexible 
gastroscope by Wolf and Schindler in 1932 that gastroscopy re 
ceived serious consideration as an adjunct to the methods available 
In the diagnosis of gastric disease As frequently happens with 
the introduction of a new diagnostic procedure, many extravagant 
claims were advanced for the superiority of gastroscopy over other 
diagnostic aids Unfortunately, it was not able to live up to such 
unwarranted claims and unjust crib asms were soon cast on the 
procedure Time and experience, however, have demonstrated that 
gastroscopy, within its limitabons has a useful and valuable place 
In the study of gastric disease 

Gastroscopy is not a procedure that should be employed in a 
haphazard manner as a possible short cut m diagnosis Rather it 
should be used as an adjunct to other diagnostic measures It should 
not, in my estnnabon be employed routinely or m an indiscriminate 
rnanner, for even in the hands of the most skilled gastroscopist some 
8 hght risk is entailed in its use. There are certain contraindications 
jo gastroscopy that must be constantly kept in mind It should not 
e employed m the presence of severe cardiac or respiratory disease 
Esophageal disease, deformities of the vertebral column, convulsive 
orders and active gastric bleeding also contraindicate gastro- 
*oopio examination Considerable discrebon should be used in ad 
firing the procedure when patients are of advanced age are greatly 
e ilitated or are unstable from a nenous or emotional standpoint 
especially advisable to postpone gastroscopy m the presence 
J? acute infection of the upper part of the respiratory tract 
si 1 ^ 016 man y indications for gastroscopy It should be con 
-d in the case of any patient who complains of gastric distress 
enon adequate explanation of symptoms cannot be armed at 
o er diagnostic means It is of value when the diagnostic find 
d ° n °* seem compatible with the clinical history or when the 
ca yJP n °* c ^ ear cu ^ or Hefinite. A field in which gastroscopy 
_ , considerable value is its use in collaboration with roent 

Wh° °u C } exam ^ na ^ 10n in ih e study of questionable gastric lesions 
011 s used in such a manner it mn) lead to a correct diagnosis 
003 
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which otherwise might not be possible Again gastroscopy may be 
of value in following the course of gastric disease both during its 
development and while the patient is under treatment 

It should be pomted out that, m the evaluation of gastroscopic 
findings, it is not usually possible to examine the interior of the 
stomach m its entirety For mechanical reasons adequate visualiza- 
tion of certain regions of the stomach, especially the posterior wall 
and the lesser curvature beyond the angle, may be difficult or im- 
possible Excessive gastric secretion and gastnc spasm may at tunes 
increase the difficulty of visualization In the great majority of cases 
it is possible, however, to obtain a view of the interior of the 
stomach sufficiently adequate to enable one to reach a satisfactory 
diagnosis 

CARCINOMA OF THE STOMACH 

Gastroscopy can be of definite value m the diagnosis of carcinoma 
of the stomach It is at times possible to recognize a carcinoma of 
the stomach by gastroscopy when it has escaped detection by other 
diagnostic methods While the experienced roentgenologist is able 
to recognize the majority of cases of carcinoma of the stomach on 
roentgenologic examination, a certain number will escape visualiza- 
tion Whenever there is any question as to the diagnosis of car- 
cinoma of the stomach gastroscopy should be employed, for not in- 
frequently a carcinoma may be discovered which otherwise might 
go unrecognized In order that gastroscopy may be of its greatest 
value m the study of carcinoma of the stomach, it is important that 
it be employed m close collaboration with roentgenologic examina- 
tion This is due to the fact that the roentgenologist may detect 
some slight alteration of the gastnc pattern that is suggestive of 
the possibility of a gastnc lesion but insufficient to enable lnm to 
establish a positive diagnosis even on repeated examinations Often, 
by employing gastroscopy as an adjunct m cases of this type, a 
correct diagnosis may be established which otherwise might be im- 
possible by either method alone By combining gastroscopy with 
roentgenologic examination, earlier diagnosis of carcinoma of the 
stomach becomes a possibility 

Carcinoma of the stomach, as visualized through the gastroscope, 
presents all the vanafaons seen m cases of carcinoma elsewhere m 
the body Diffuse, infiltrating carcinoma of the stomach, such as is 
seen in luntis plastica, presents the greatest difficulty in differential 
diagnosis, because of the fact that there may be no normal gastnc 
mucosa present for purposes of comparison Palpation of the ab- 
dominal wall during gastroscopy is often of value in bnngmg a 
gastnc lesion into view and aids in inspection of the lesion It mav 
also be of value in distinguishing between a benign and a malignant 
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lesion because carcinoma, as a rule, renders the gastric mucosa 
much less pliable than the normal mucosa 
Schindler expressed the opinion that Bormans classification of 
carcinoma of the stomach is of value from the gastroseopic stand 
pomt in determining the operability of gastric carcinoma Although 
distant submucosal metastatic implants may be found on gastros 
copy winch otherwise might be overlooLed and which might in- 
Huence the prognosis, I am inclined to agree with Rodgers that 
©utroscopy is of but minor importance in determining the oper 

^mach. It is impossible to determine 
^troscopicaUy whether or not the carcinoma has extended through 
placT and involvement of glands or adjacent organs has talen 

dla5n f° SiS Q [ CaTcin0ma of 40 stomach can be made 
Atones 46 S^stroscopic appearance of the lesion 

exact may be experienced in determining the 

lllX to Ten 7 C r° n Severe g^tis is the condiHonmost 
helnH,,, Sed Wlth S^strie carcmoma, especially gastritis of 

ST frEqUent] >'- difficu ^ ™‘>' ^ expen 

donafiy it h sera in cases of carcinoma. Occa 

ically This n° ^ S r, h between the two gastroscop- 

.,uch as vt,P nI f Pf u dly d &ere * other clinical evident 
‘he P^ibfli^ ^1 T P i!,' hy ° r mediashDa l widening, to suggest 
Hon^the stomach | ymph °u aS r f0 ™^ In I y m phoblastomatous Inflltra 
ia afdTe Ml^nn y - f0Und T* m ° rC P ,iable than in car 
small nodular reirl™ n ^ generaI ty more diffuse with multiple 
face. If it 1, possible ta°d ( ^ < Ti! Cattered over 11,0 mucosal sur 
blastema of die itrmi^h^^h hf^ 11 carcinoma and Iympho 
bcatment Should the ’rL 'dfe Ir ’ arbed ] y mfluenco the problem of 
therapy is flT , r be ^Phoblastema roentgen 

ProtnptretroffS , generaU > brings ahouf a 
surgical treatment is prefenihh^r 55,00 15 du e to carcinoma 
lowing the nroirre^ P rcfcrab * e - Gastroscopy is also of value in fol 
stomach and is^ndcr "’ b ° baS ’ymphoblnstomn of the 

mcnrrence f* ^ n %^ e fl “ fct lnUln S of 

Prompt institution of therapLhc il^rS 8 ab0Ut mOTC 

Alth h 1, CASTIUC ULCER 

Sclent in Ae df„'i2 )CrienC r 0d roenf genoIogist has become very pro- 

P^tage U l ,CCr> thCTe SfflI 7sZl 

cases in which the ulcer cannot bo demonstrated by 
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this means If the patient’s symptoms are suggestive of gastric ulcer, 
even though the roentgenologic examination gives negative results, 
gastroscopy is indicated and not infrequently will uncover an un 
recognized gastric ulcer 

Gastric ulcer as seen through the gastroscope presents a striking 
and characteristic picture The ulcer usually has a well-defined 
border, which sharply demarcates it from the surrounding tissue 
The base of the ulcer is covered with whitish gray debris and occa 
sionally blood will be found oozmg from the base During the acute 
phase of the ulcer, the gastric mucosa about it becomes edematous, 
increasing the depth of the crater of the ulcer With healing of the 
ulcer the surrounding edema subsides, with diminution of the depth 
of the crater and a decrease of the size of the ulcer As healing 
progresses, the edges of the ulcer tend to advance toward the cen- 
ter of the crater This process tends to throw the gastric mucosa 
into folds that resemble the spokes of a wheel Care must be exer- 
cised to distinguish between true gastric ulcer and regions of super- 
ficial ulceration or erosion which frequently appear on the gastnc 
mucosa These latter regions of ulceration do not represent true 
gastnc ulcers but a type of gastnbs which pursues an entirely dif- 
ferent course and has a different prognosis It will be discussed fur- 
ther along with the \ anous other forms of gastnbs 

At times considerable difficulty may be expenenced m distin 
guishing between benign and malignant ulcer Gasboscopy may 
often be of considerable assistance m disbnguishmg between the 
two and thereby may influence the course of treatment In contrast 
to benign gastnc ulcer, a carcinomatous ulcer is generally charac- 
terized by a nodular mfiltrabon of the gastnc wall about the ulcer 
The edges of the ulcer are ragged and not sharply demarcated from 
the surrounding tissue The base of the ulcer is covered by dirty, 
necrobc debris, which may be bloodstained As a rule, the two 
lesions can be readily distinguished from each other gastroscop 
ically At bmes, the correct differenbabon must rest on microscopic 
exammabon 

If a pabent is undergoing medical management for gastnc ulcer, 
gasboscopy is of value in determining the response to beatment 
The roentgenographic evidences of gastnc ulcer will be found to 
disappear more rapidly than the gasboscopic evidences This know - 
edge is of value m the better management of pabents who are 
bemg beated medically and may lead to closer and longer observa- 
bon with less likelihood of recurrence It is also possible by tins 
means to keep the ulcer under closer surveillance and thus detect 
any change that might be mdicabve of malignancy Although a 
carcinomatous ulcer does not usually decrease m size roentgeno- 
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graphically on medical management, it may occasionally decrease 
and this fact constitutes another indication for gastroscopic fol 
low up on gastric ulcers under medical treatment 
Gastroscopy is of no value m the diagnosis of duodena] ulcer 


GASTRITIS 

The exact role and significance of gastritis in the field of gastric 
disease have not been exactly defined That gastritis should always be 
se nnusly considered in the case of any patient who has unexplained 
gastric distress is unquestioned It is not within the province of this 
>“•‘1- to attempt to evaluate the clinical importance of gas 
but rather to point out the value of gastroscopy m its drag 
D Gastroscopy is by far the most valuable and accurate method 
available at the present tone m the diagnosis of gastritis It enables 
tne examiner to study the development, course and possible rela 
°2 shl P g^tntis to other types of gastric disease 
r ° m , f gastroscopic standpoint, the changes that may occur in 
JS ,. C rnucosu and bo classified as gastritis are very' numerous 
wwT 0116 ^ *} le most clifRclllt Problems at times is to determine 
nnrrirt ""T , changes stop and gastritis begins For 

th2f ° f clflsslfieation gastritis is most conveniently divided into 
S^Lr ,am 'ri graUpS accordin g ‘o the ciassifi cation devised by 
tadmvnH C ° QS,St 0f ^Pe^dal gastritis, hypertrophic gas 

Z? HI, rophiC Superficial gastritis is usually transitory, 

hvoertrnnM 6111 M ra P* dI y ®s it appeared and may pass over mto 
todie n troiu 0r i, atK,P r C fonns Transition from the hypertrophic 
times nil t>F C . t lT le gastritis is less common but may occur At 
of the mJ* tyqies of gastnhs may exist m tho same person One 
standnuint 1 ^ 6rcslln 5 types of gastnhs from the gastroscopic 
er °t Ve Here one 20(15 nmlhplc small super 

0V6 , r 1116 St0mack 111656 are sometimes mis 
disappear verv rao'dl” 0 Erosive gastnhs may come and 

gardcdfbv OT may rSmaln 0ver IoD S P en ods It is re 

Ulcer and is f oRsa rx’ ers as a possible forerunner of true gastnc 
copy a l S o aU^ 1U t ?’ tly . ass f ,dateR gastric bleeding Gastros 


POSTOPERATIVE CONDITIONS OF THE STOMACH 

mbs^uettlf W ' °™sW Un d I l g0ne l U ° p6ration °° ‘he stomach and 
nostic problem fml kl'i.'rtf* 6 ?? ? ff f rS an extremely difficult diag 
Points Gastroseonv th the clinical and the roentgenologic stand 

these cases and „„ nf? ^ir^ f? ns,derab,e value m the studs of 
vases and can often offer the correct solution to the patients 
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difficulty In most instances one can obtain a satisfactory view of 
the new stoma and often it is possible to secure an adequate view 
of the adjacent jejunum The stoma m a partial gastrectomy is gen- 
erally more readily visualized than is that of a gastro-enterostomy 
A satisfactory view of the interior of the stomach and the stoma can 
be obtained on gastroscopic examination m more than 85 per cent 
of cases in wluch operation has been performed 

In approximately 30 per cent of cases m which gastric distress 
develops following a gastnc operation, the result of gastroscopic 
examination will be found entirely negative This is contrary to the 
usual teaching that all stomachs on which operation has been per- 
formed show evidence of gastritis In cases in which the result 
of gastroscopic examination has been found entirely negative, if 
measures directed toward neurogenic factors are instituted, fre- 
quently the patient’s symptoms will promptly disappear In many 
cases of postoperative gastnc distress gastroscopy will reveal severe 
gastritis, which often accounts for the patient’s difficulty While the 
problem of treatment m this type of case is extremely difficult, often 
the reassurance given may be of some comfort to the patient and 
the physician The knowledge that gastritis may account for the 
symptoms may act as a deterrent to further gastnc surgical treat- 
ment, which so frequently results m failure m this type of case 
Patients who have postoperative gastntis as a rule do not react as 
favorably to psychotherapy as those patients who have a normal 
gastnc mucosa 

Gastroscopy may be of value m detecting recurring gastnc ulcer 
or carcmoma or give the first inkling of the development of new 
lesions of this type, which otherwise might be overlooked Gastro 
jejunal ulcer and jejumtis, winch often arte hard to detect on roent- 
genologic examination, may at times be found on gastroscopic 
examination Such lesions as benign tumors and foreign bodies may 
also be detected by this means A study of the function of the new 
stoma, so readily seen on gastroscopy, offers an interesting p° s ‘ 
sibihty as to the relationship of an adequately functioning stoma as 
a cause of gastnc distress after operations on the stomach 

UNEXPLAINED GASTRIC BLEEDING 

The patient who has active bleeding from the stomach, or pre- 
sents a history of such bleeding with no adequate explanation ap- 
parent from the clinical history or the usual routine diagnostic 
procedures, is an excellent candidate for gastroscopic study Gastros- 
copy may at times offer the correct explanation for such bleeding 
when all other diagnostic procedures have failed As a rule, gastros- 
copy should be postponed until active gastnc bleeding has subsided 
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Among the lesions that may he found to account for gastnc 
bleeding is an uni d entifi ed small gastnc ulcer or carcinoma Gas 
trftis, especially of the erosive type, is often found to be the cause 
of unexplained bleeding. Less frequently, large veins may be noted 
in the cardiac end of the stomach and lead to the identification of 
esophageal varices and the establishment of the diagnosis of Band’s 
disease or hepatic cirrhosis Bleeding may occur from gastnc varices 
as well as from esophageal vances, although bleeding from the 
latter is much more common than from gastric vances Benign 
tumor may occasionally be found as the underlying cause of gastnc 
bleeding, with gastnc syphilis or lymphoblastoma as less likely 
offenders Foreign bodies such as phytobezoars, pieces of tubing, 
capsules and pills may be identified in the stomach and produce 
ulceration with bleeding. After operations on the stomach, in addi 
tion to the lesions just described, gastrojejunal ulcer and jejumhs 
may be found to account for gastric bleeding. 

GASTRIC POLYPI AND BENIGN TUMORS 
Gastnc polypi and benign tumors, as a rule, are readily recog 
nbed on roentgenologic examination Occasionally, however such 
lesions, especially small polypi, may go unrecognized until discov 
CTed on gastroscopic examination Gastroscopy may bo of value in 
differential diagnosis between gastric polypi, benign tumors and 
malignant lesions It may also he of value m following the course 
and progress of the lesions as they may undergo malignant change 
which may be detected at an early stage by direct visual inspection. 
It is not uncommon to find on gastroscopic examination that more 
gastric polypi are present than appear on roentgenologic examine 
bon alone It is not possible, as a rule, to distinguish gastroscopicaliy 
with exactness as to the exact microscopic character of benign gas 
Wc tumors 


GASTRIC SYPHILIS 

This comparatively rare condition may tax the diagnostic acumen 
of the most careful clinician to the utmost Gastroscopy, in con 
t 'i j '' lm other diagnostic procedures, may be of value in es 
tablishing a correct diagnosis and even alone may give the first 
ndlcabon of the true underlying pathologic condition From a 
gastroscopic standpoint, gastnc syphilis may manifest itself in a 
variety of ways, dependent on the stnge of the syphilitic process 
gastric mucosa in cases of syphilis generally presents a beef) 
T L a PP earan cc. There may be infiltration of the gastnc mucosa. 
Which may be localized or diffuse and nt times may be very ex- 
ensive. The surface of the gastric mucosa may be studded with 
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multiple small papillary elevations producing a warty appearance 
The regions of infiltration may break down and give rise to regions 
of ulceration, which are usually irregular m contour, vary in size 
and are usually associated with tumefaction Again, gastric syphilis 
may produce considerable scarring in the wall of the stomach, caus- 
ing contractures, and give nse to an hourglass deformity In cases 
in which the diagnosis of syphilis can be confirmed, the appearance 
of the gastric mucosa undergoes rapid alteration under anbsyphihtic 
therapy and may rapidly return to normal 

REDUNDANT GASTRIC MUCOSA 

Redundant gastric mucosa may occasionally give rise to a picture 
that closely simulates that seen in cases of gastric carcinoma If the 
redundant gastric mucosa is situated in the antral portion of the 
stomach and is of such proportion and attachment that it might 
prolapse into the pylorus, it could conceivably give nse to ob 
structive symptoms Should the redundant mucosa, furthermore, be 
mvolved by gastritis, ulceration and bleeding with associated 
anemia might occur to complicate the picture further and add to 
the difficulty of differential diagnosis If the redundant mucosa is 
confined to the body or cardial end of the stomach, the condition 
is more likely to be asymptomatic than if it is located m the antral 
portion 

Gastroscopy may be of aid in the differential diagnosis should 
such a problem anse The importance of such differentiation is self- 
evident, as redundant gastric mucosa seldom requires surgical inter- 
vention, whereas, if the condition is due to carcinoma, prompt sur- 
gical treatment is in order A benign tumor attached to the gastric 
wall by a long pedicle might rarely be confused with prolapsed 
gastric mucosa 

CARCINOMA OF THE PANCREAS 

Carcinoma of the pancreas, especially when it involves the body 
of the organ, offers one of the most difficult of diagnostic problems 
From an anatomic standpoint, as Comfort and I have pointed oat, 
gastroscopy should be of value m the recognition of such lesions 
Since the stomach lies in intimate contact with the pancreas, a lesion 
arising in the pancreas and attaining size should cause an altera- 
tion of the contour of the adjacent gastric wall which it might be 
possible to recognize on gastroscopic examination If a lesion arising 
in the pancreas infiltrates into and through the gastric wall with 
associated ulceration, it would be impossible to distinguish such a 
lesion from a primary gastric carcinoma from the gastroscopic 
standpoint alone Clinical experience has demonstrated that in cer 
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tain cases the diagnosis of tumor of the body of the pancreas can 
be made on the basis of gastroscopic findings 

GASTIUC VARICES 

Under contraindications to gastroscopy it was stated that the 
procedure should not be employed in die presence of esophageal 
disease This rule holds true in most instances Recently, however 
I have found that gastroscopy should be considered m cases of 
esophageal vances in which injection of the esophageal varices 
with a sclerosing solution is considered, m order to determine 
whether or not vances are present in the stomach It has been my 
expenence, in treating patients who have esophageal varices, that 
if varices are present also in the stomach, injection of the esophageal 
vances will very likely be followed by disappointing results This 
is due to the fact that bleeding will continue from the gastric varices 
even though the esophageal vances have been eradicated Although 
gastnc varices can be identified in a high percentage of cases on 
roentgenologic examination, gastroscopy has been found more ac- 
curate in this respect than roentgenologic methods So far I have 
not encountered any difficult) as a result of the axaminahon, al 
though it is not advisable to carry it out during an active phase of 
bleeding. 

OTHER CONDITIONS 

There are many other conditions involving the stomach in which 
gastroscopy may be of value in arriving at a diagnosis or a better 
understanding of the patient s symptoms It may be of value in the 
identification and inspection of gastnc diverticulum tuberculosis 
pernicious anemia and foreign bodies m the stomach In my opinion 
it has only touched on a most useful field, namely the better tm 
erstandmg of gastnc function While much has been accomplished 
the past, gastroscopy still has many fertile fields to explore. 
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MEDICAL PROBLEMS IN CASES OF ACUTE 
ABDOMINAL PAIN 

J M Stickney 

The problem of acute abdominal pain usually has been ap- 
proached by attempting to make a positive diagnosis of a condition 
the treatment of which is known to be surgical and, failing in this 
to allow time and developments to establish the diagnosis It is 
equally important to make a positive diagnosis of a disease the 
treatment of winch is nonsurgical or medical 
A great number of diseases at some time in their course may pro- 
duce severe and acute abdominal pain, the relief of which is not 
immediately surgical. Only those conditions which have been en 
countered recently on a general diagnostic hospital service at the 
Mayo Clinic will be discussed, which means that the problems 
nused are of practical importance 
It is essential that an adequate history be taken. The story of the 
onset, seventy and progression of pain and associated vomiting and 
intestinal action is important but some knowledge of the patients 
past illnesses and emotional problems together with an adequate 
inquiry into significant symptoms involving all the systems may 
bnng out definite diagnostic data. Some estimate of the patients 
threshold for pain may be made in the process of obtaining such a 
history 

In attempting to locate the origin of any abdominal pain a knowl 
Jjdge of anatomy and of the hypotheses about pain is of great aid 
ine abdominal wall is supplied by motor and sensory nerves ongi 
Dating m the sixth to the twelfth thoracic segments and the first 
umbar segment of the spinal cord The sixth to the ninth inter 
costal nerves supply the upper half of the rectus abdominis muscle 
Q nd the tenth to the twelfth intercostal nerves and the lleohvpo- 
branch of the first lumbar nerve supply die lower half The 
anterior portion of the panetal peritoneum is supplied by sensory 
ranches of these same nerves The lateral portions of the diaph 
ragm are supplied by sensory branches of the thoracic nerves while 
c central portions are supplied by the phrenic nerves The visceral 
peritoneum and the abdominal organs are supplied by the ramifica 
ons of the sympathetic nervous system and the nerves accompany 
g the vascular treo extending into the mesenteries 
Any serosal surfaces involved by an infectious process or anv 
somatic structures previously damaged by trauma or infection are 
913 
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likely to have a lowered threshold for pain The threshold of older 
patients for pain is often higher than normal 

The problem of lef erred pain or the visceropanetal reflex, has 
received much attention for many years If the hypotheses of Lewis 
are accepted, the problem is fairly well defined since only one path 
way from viscera to the spinal cord and reflexly to the panetal 
region supplied by the same segment is postulated It becomes evi 
dent, then, that a similar type of pain may be produced no matter 
where in this reflex arc the disease is located A disease affecting the 
nerve root at the twelfth thoracic level may produce pain similar 
to that produced by disease of the appendix It is for this reason 
that other manifestations of disturbed visceral function, such as 
vomiting or abnormal intestinal action, are important in any analysis 
of pain 

The reviews by Jones have summarized clinical and experimental 
knowledge of the level at which distention or spasm of the abdomi- 
nal viscera produces a sensation of pain Beginning with pain pro 
duced substemally or in the shoulder and arm by lesions of the 
lower part of the esophagus, the site of pain becomes progressively 
lower in the abdomen as the site of origin descends in the gastro 
intestinal tract In cases of renal and ureteral colic the perception 
of pain in the lumbar region and over the anterior abdominal wall 
to the testes is well known It is possible to follow the course of a 
stone passing down the ureter by the location of the abdominal 
pam 

The differentiation of pam originating m the viscera from that 
caused by a lesion in the spinal cord or column is important Eaton 
has discussed the diagnostic characteristics of root pam produced 
by tumors of the spinal cord or protruded intervertebral disks Root 
pam is intensified by anything which increases mtra-abdommal 
pressure such as coughing, sneezing or straining at stool When the 
nerve roots are stretched, as m bending the head forward on the 
thorax or in straight leg raising, such pam is made worse It is also 
likely to occur or be intensified during sleep Arthritic changes in 
the spmal column, such as spondylitis and possibly osteo-arthnhs 
and postural changes, such as scoliosis, may also account for a root 
type of pam Vigorous pressure over the segment involved or a 
change of positron may increase or may relieve it In roentgeno 
grams made at the proper level, changes m the spmal column may 
be demonstrated A spmogram made with an or opaque materia 
may be necessary 7 to show tumors of the spmal cord The presence 
of hyperesthesia and paresthesia m the region of the nerve dis- 
tribution is deserving of study It may last longer than pam, is 
variable and is not well understood m cases of referred pam 
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Abdominal rigidity may occur just as readily with root pain affect- 
ing the abdomen as it may with referred visceral pain or direct im 
tation of the parietal peritoneum 
Para\ ertebral block or local infiltration with anesthetic agents 
such as procaine hydrochloride or metycaine has been advocated 
recently for its aid m the diagnosis of the origin of pain It should 
not be forgotten that such procedures will interrupt the visccro- 
parietal reflex and therefore may abolish the pain of visceral disease 
as well as that of disease of the nerve roots 
In addition to diseases localized in the viscera or about the exit 
of the nerve roots from the spinal column, those which primarily 
involve the nervous system itself, such as herpes zoster neuritis, 
pernicious anemia, infectious diseases and intoxications such as lead 
poisoning, will produce pain in the regions supplied by one or sev 
eral peripheral nerves With the ex cep bon of herpes zoster how 
ever there will always be other nervous and systemic manifesta 
tions of the disease 

Severe abdominal pam may be associated with many vascular dis 
orders The extension of the pain associated with coronary insuffi 
cnency to the upper part of the abdomen is occasionally noted The 
relationship to exertion in this type of pain is important When oc- 
clusion occurs, the other signs of the condition and the electrocardio 
graphic changes will be important, although the latter may not 
° ccur for many hours An aneurysm of the aorta may dissect rapidly 
or slowly If the dissection is rapid, the pam will shift In a slower 
process evidence of deposits of calcium in the wall of the aneurysm 
m ay be seen in a roentgenogram of the abdomen 
Periarteritis nodosa or panarteritis may cause abdominal pain 
although the other features of the disease are necessary for a dfag 
cosis The most acute abdominal pain in this disease is caused by 
arterial occlusion complete enough to produce mesenteric and in 
^stinal gangrene Small subcutaneous nodules are encountered in 
°nly about 15 to 20 per cent of cases of penartentis nodosa 
infarction of the mesentery is usually extensn e enough to require 
^urgica] treatment Renal infarcts seldom cause pain. Infarction of 
c spleen if extensive may produce pam in the left upper portion 
the abdomen The most important part of the diagnosis is to 
recognize a source for an arterial embolus In cases of disseminated 
opus erythematosus attacks of abdominal pain are common The 
. a rr* c t en stjc cutaneous lesions affecting young adults and asso- 
ted with a fehnlo course nnd leukopenia ma> lead the physician 
to consider such a disease 

Trauma of major or minor significance ma> produce a strain 
pture or hemorrhage in the rectus muscle on either or both sides 
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Great pain will result Cullen and Brodel have reviewed the anat- 
omy and etiology The lower part of the rectus is most likely to be 
involved. The region of muscle involved may be localized Tender- 
ness is exquisite but significantly superficial Such muscular damage 
often is coincident with a febrile process associated with coughing 
Although most frequent in the aged, this condition has been ob- 
served in young adults Fruin and McLaug hlin have advocated in- 
filtration of the affected region with procaine hydrochloride as a dif- 
ferential diagnostic aid It should be noted, however, that such 
anesthetization blocks the nerve supply of the parietal peritoneum 
m a similar region and also the parietal region of any reflex arc It 
should not receive too much emphasis 

Several disorders of metabolism are significant m the production 
of pain m the abdomen In idiopathic porphyria, the porphyrins 
are excreted in the urine and feces m abnormal amounts It is a 
familial disease occurring in two forms In congenital porphyria 
abdominal pain seldom occurs In acute porphyna young women 
are usually affected Abdominal manifestations are common and 
consist of cramping pain over the lower part of the abdomen asso 
mated with constipation and vomiting Distention of the abdomen 
and fever often follow Muscular weakness, frequently in a bulbar 
distribution, seldom fails to be present in some degree The patient 
may tell of passing red unne or urine which becomes dark when 
exposed to light Watson and Schwartz have described a qualitative 
test for porphobilinogen in the unne which is accurate for diag- 
nosis and quickly done It is not too comphcated for an average 
laboratory Unfortunately there is no adequate treatment of por- 
phyna All toxic substances and drugs should be avoided and 
therapeutic measures should be directed toward protection of the 
liver 

Patients m a state of thyroid cnsis may have intense generalized 
abdominal pain with much tenderness and vomiting The restless- 
ness, tachycardia and weakness will be severe The intravenous 
administration of strong solution of iodine (Lugol’s solution) in iso 
tonic saline solution will usually cause a definite improvement in 
a few hours 

The diagnosis of abdominal pam m a state of acidosis, especial y 
diabetic, is usually not difficult, smce simple laboratory work wi 
make the condition evident 

In crises of adrenal insufficiency the shockhke state of the patien , 
the typical pigmentation and the rapid response to treatment wi 
adrenal cortical extract explain the severe abdominal pam and ngi 
ity Vomiting is often profuse , 

In most of the acute infectious diseases abdominal pam may n 
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Bart of the early picture Infections involving the basal regions of 
me pleurae often cause pain in the upper part of the abdomen on 
Me affected side but careful examination should avoid confusion, 
arriea soon follows pain in a case of acute infectious gastro- 

a “‘L the aCUte exanthcnu > especially m children, are often 
productive of pain and vomiting The virus infections, such as in 
uuenza, may produce abdominal pain Generalized muscular ach 
r “ pi ™ tor >' symptoms and leukopenia help the physician to 
thf* r<*m ° ^ a ^ 0Sls Mesenteric adenitis, frequently encountered at 
, c f nonnal a PPe n ^ may be due to a virus infection, 
is HI i ° mifiraine often have an abdominal component which 
tinnl Prod, ; ce more severe P^ than either functional intes 

SUt ^, “ so-called spastic colitis or an irritable bowel 
Howevm^ Ue h t l , l ' r 2? ^ ood sensitivity or to allergic reactions 
the ntli ’ ii PaUent suffering from migrame usually has some of 
511011 as headache > coincident with the ab- 
hmm thk^ 01 m pr , CV10l I S attacla m which some relationship be- 

nn,° may , h V lear ^ abd °men Is seldom rigid and 
meumes no t even tender in migrainous attacks 

of 011 *yp« nervous tension fre 
and disabilitv N ^ ^ P ain *s widespread and shifting, 

of 2 foJ T 0{ P^ 011 to dfrnase. In tlie diagnosis 

™ "f »'"« «■» 
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Many drugs of the sulfonamide group have been employed in 
treatment of diseases of the intestinal tract. These drugs have been 
given by mouth, by instillation into the intestine and by subcutane 
0115 and intravenous injections It became apparent rather early m 
experience with these drugs at the Clinic that if favorable results 
were to be expected rather large quantities should be a dminis tered 
This seems logical when the nature of the long intestinal tube is con 
sidered Furthermore, long-continued contact of the drug with the 
intestinal lining and wall seemed advisable in order to inhibit or 
destroy the numerous bacteria constantly present in the intestine 
fhese facts limited the choice of sulfonamide drugs to those of 
minimal systemic absorption and minimal toxicity 
Compounds have been developed in recent years each presum 
a ly with greater therapeutic effect m some respects and also with 
ess toxic effect than its predecessor These drugs were found to 
ave variable effects in a variety of intestinal disorders Among the 
itions in which those drugs were found to have favorable ef 
were such diseases as the thrombo-ulcerativ e form of ulcer a 
ve colitis regional ulcerative colitis ulcerative colitis due to the 
°* ^ enerea ^ lymphogranuloma, regional ententis bacillary dys 
ntcry the intestinal infection associated with diverticulitis and the 
preparation of patients with intestinal neoplasms for operation as 
e as wire of intestinal fistulas Various drugs have advantages in 
nous diseases and disadvantages in others The knowledge that 
cn cme of them was found unsuitable in a given case another 
Patients ^ ^ rOU ^ ) Was Qv ailable has been of great service to 


STREPTOCOCCAL ULCERATIVE COLITIS 

ulcerative colitis (thrombo-ulcerative colitis) has 
sconi a C P athoI °e* c moderations and hence typical procto- 
^ roentgenologic features The lesions begin in the most 
1 rec hun, just above the anal canal Whether 

met n ^ * ° f &e lcnver P art of ^ rectum or 5 feet (15 
the drjL? !FS e intestine are involved the entire circumference and 
affect I l 6 *" 5 Evolved segment of the wall are always 

an the mucosa is involved secondarily Because of this com 
919 
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plete involvement of the segment affected, the granular, easily bleed- 
ing mucous membiane is characteristic of streptococcal ulcerative 
colitis The disease tends to spread upward until the entire large in 
testme, and in the late stages of the disease, even the lower part of the 
ileum become involved 

Since streptococcal ulcerative colitis is primarily a disease of the 
intestinal wall, a characteristic roentgenologic picture is seen The 
intestine becomes diffusely narrowed, haustral markings are erased 
and the flexures and curves become more angulated than they nor- 
mally are The result is a smooth tube In this respect, streptococcal 
ulcerative colitis differs from all other forms of ulcerative intestinal 
disease, except perhaps regional ileitis when it is confined to the 
distal portion of the ileum However, the latter condition has many 
features to distinguish it from streptococcal ulcerative colitis 

Streptococcal ulcerative colitis manifests itself in a variety of 
ways but m general the onset and cluneal manifestations follow 
one of three general courses When the lesions are limited to the 
lower segments of the large intestine, particularly the rectum and 
rectosigmoid, the onset of symptoms can be described as insidious 
The patient may defecate normally and m addition may have two, 
three or many bloody, purulent rectal discharges daily He may not 
have any other important systemic symptoms except that he will 
gradually begin to speak of not feeling well Malaise may increase 
gradually as the number of rectal discharges increases and ulh 
mately a mild form of diarrhea may develop 

In the second type of course the symptoms are severe at the 
onset The disease may start rather suddenly with bloody diarrhea, 
low fever, gradual loss of appetite, loss of weight and all the con- 
comitants of a moderately severe illness All the symptoms may start 
m a fulminating manner almost like other serious illnesses, that is, 
with high fever, massive discharges of bloody material from the 
rectum, great prostration and rapid bodily depletion 

In the thud course the patient’s symptoms may remain m the in- 
sidious form for months or years and then, at the time of an infec- 
tion of the upper part of the respnatory tract, some other inter- 
current illness or perhaps some severe nervous strain, a sudden 
exacerbation of the disease and a change to a severe or even ful- 
minating form may occur 

The hope that the sulfonamide drugs would make it possible for 
patients who were suffering from streptococcal ulcerative colitis to 
recover more quickly and with less suffering than previously has 
been realized m many instances Numerous preparations have been 
tried and discarded because of toxicity or because they failed to 
have a favorable effect on the intestinal symptoms Several sulfo- 
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namide denvates less toxic and of greater effectiveness than sulfan 
damide in the treatment of streptococcal ulcerative colitis are now 
available 

Probably the most effective drug has been azosulfamide (neo- 
prontosil) Even with azosulfamide, however, tone reactions with 
particular evidence of destruction of cellular elements in the blood 
have occurred Although this untoward effect is relatively rare, vet 
m this disease when so much blood has been lost, further damage 
to the blood scarcely can be tolerated. If evidence of it is found on 
frequent examinations of the blood, another drug should be used 
Sulfathiazole, sulfadiazine, sulfaguarudine, succinylsulfathiazole 
(sulfasuxidine) and phthalylsulfathlazole ( sulfathalidme ) have 


TABLE 1 —RESULTS OF TREATMENT OF INTESTINAL CONDITIONS WITH 
SULFATHALIDINE BY STRETCHER 



been found to be effective m selected cases Each should be ad 
•nstered for two weeks, stopped for a week and then given 
“gam. ^ 

Doses of from 45 to 75 grains (3 to 5 gm ) daily of sulfathiazole 
^ sulfadiazine are well tolerated and effective, but much larger 
rT*!! su ^ a Sunnidme are required. Sulfaguarudine is a drug of 
etatively low toxicity and large quantities of it can be brought into 
cot contact with the ulcerated intestinal surface When it is nd 
"mustered orally in doses of 150 to ISO grains (10 to 12 gm.) a 
S’ concentrations in the blood will average on]) from 3 to 5 mg 
Par 100 cc. 

Phthalylsulfathlazole has some advantages over the drugs previ 
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ously mentioned It is absorbed sparingly from the gastro-intestmal 
tract, it is rapidly excreted m the urine and in the test tube it has 
been found to have from two to four tunes the bacteriostatic acbv 
lty of succinylsulf athiazole, furthermore, smaller doses are therapeu 
tically effective Streicher found no toxic reactions from the treat 
ment of 100 patients with this drug He found that patients who 
had the acute form of the disease made improvement comparable 
to that made by those who had the chronic form (Table 1) He 
found further that a dose of only 3 gm divided into equal amounts 
and given at definite intervals m a twenty-four hour period was 
efficacious 


In the senes of cases of chrome streptococcal ulcerative colitis in 
which phthalylsulfathiazole was given at the Clinic only an occa 
sional toxic reaction was noted One patient, a woman of forty- 
seven years of age, had similar reactions to sulfathiazole, succinyl- 
sulfathiazole, azosulfamide and phthalylsulfathiazole Another, a 
woman of fifty-five years of age, had a severe reaction (fever, 
marked generalized erythematous rash and general malaise) to sue 
cmylsulf athiazole and mild similar reactions to phthalylsulfathiazole 
In most cases, however, when reaction to one or another sulfonam 
ide drug occurred, no reaction occurred to phthalylsulfathiazole 
Many of the patients treated at the Clinic showed an initial satis 
factory response to succmylsulfathiazole, azosulfamide or sulfa 
thiazole but the response was not sustained A sustamed response 
was promptly obtained when phthalylsulfathiazole was given In 
one group of cases the response to phthalylsulfathiazole was good in 
70 per cent, fair m 3 per cent, slight m 3 per cent, and no apparent 
response occurred m 24 per cent By response I mean reduction in 
the numbers of stools, decrease or disappearance of blood from the 
stools and relief from the concomitant symptoms of toxemia Some- 
thing should be said about the seventy of the disease m these pa- 
tients In 70 per cent of the cases m which this drug was given at 
the Clime the disease was severe and in 20 per cent it was m the 
insidious stage In the cases m which the disease was of the so 
called fulminating vanety the response to the use of phthalylsuua 
thiazole was good m a half but in the other half no apparent re- 
sponse was obtained Most of the patients who had severe symp 
toms made at least a satisfactory if not a good clinical improvement 


when phthalylsulfathiazole was administered , 

Another sulfonamide compound which so far has demonstrate 
no toxic properties seems to have a local effect and has been used 
when other drugs failed or caused toxic reactions is carboxythiazole 
( sulfacanzole ) In a series of twelve patients, all of whom had re 
ceived one or all of the sulfonamides mentioned and who ha 
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either shown only temporary or no response or who had toxic re- 
actions from one of them including phthalylsulfathiazole, this drug 
was employed and at least temporary improvement occurred in 
every instance The drug is relatively new and its use has not been 
extensive enough to allow a final conclusion to be drawn but from 
observations by Harris and Finland it would seem that this drug 
will find a definite place in treatment of chrome ulcerative colitis 
The dosage is similar to that of phthalylsulfathiazole 
The a dminis tration of several of the sulfonamide drugs in a single 
case of colitis often has been more effective than one drug alone 
Synergistic action may occur among drugs of this senes or at least 
among some members of the senes Thus the administration of 40 
to 50 grains (2 6 to 3 2 gm. ) of azosulfamide and 60 to 90 grains 
(4 to 6 gm ) of succmylsulfa tin azole or phthalylsulfathiazole has re- 
sulted in much quicker and more staking relief of symptoms than 
administration of either of the drugs alone 
The administration of the sulfonamide drugs in some cases has 
given excellent results Maximal results will be obtained when these 
drugs are used early in the course of the disease No chemothera 
peuhe agent can be expected to restore to normal the physiologic 
function of an intestine which has become contracted and deformed 
by disease of long standing All that the drug can be expected to 
accomplish is to control symptoms due to active infection 
Penicillin was tried m the hope that it would relie\e patients with 
the streptococcal form of ulcerative colitis It was hoped that pen 
icilhn would be of benefit in those cases in which the sulfonamides 
were not effective. It seemed logical to expect that the infection in 
the early or active stage in which fever and other concomitant 
symptoms were present would be overcome In many respects treat 
ment with penicillin has been successful. The best results have been 
obtained in the acute fulminating forms in which failure has been 
rapid, the disease processes active and secondary fibrosis and struc 
biral changes have not been marked It sood was found that large 
doses were necessary to obtain favorable change It may develop 
mat even larger amounts than are now be mg given should be ad 
ministered for a penod of several weeks While the best method of 
administration may not have been achieved, so far the most advan 
gcous one has been by the intramuscular route. 

Streptomycin has not been ghen an adequate trial in strepto 
^^l ulcerative colitis In the few patients to whom it was admin 
P re ^ minar y results were not encouraging and it is not rea 
Enable to expect that this antibiotic agent will be sui table for the 
^ntxol of this disease It may find a place in the control of some 
the other forms of tilcerath e colitis 



924 J ARNOLD BARGEN 

ULCERATIVE COLITIS DUE TO VIRUS OF VENEREAL LYMPHO 

GRANULOMA 

In ulcerative colitis caused by the virus of venereal lymphogran- 
uloma the lesions are limited to the large intestine also The ano 
rectal type of venereal lymphogranuloma which originates in the 
anus and distal segments of the large intestine, involves the wall 
of the intestine and the lymphatic structures around it In this con 
dition the intestine feels like a stiff tube and presents the appear- 
ance of perirectal inflammation through the proctoscope Multiple 
small sinuses may penetrate from the mucous membrane to the 
deeper structures and a rather definite proctoscopic and roentgen- 
ologic picture results The disease will be limited to the rectum and 
rectosigmoid and on proctoscopic examination normal intestine will 
be reached much more abruptly than in the streptococcal vanety of 
ulcerative colitis Almost invariably the patient will feel generally 
well and the complaints will be largely m reference to the local 
rectal condition The diagnosis will depend largely on the history 
of previous venereal infection, possibly on the presence of buboes 
and among women commonly on the previous presence of vulval 
lesions The Frei reaction will be positive But even if these con- 
ditions exist, the diagnosis of colitis due to the virus of venereal 
lymphogranuloma is not tenable if characteristic lesions of the rec- 
tum do not exist 

Various sulfonamide drugs have been found helpful in relieving 
symptoms of the disease and m some mstances they actually have 
affected the pathologic process favorably Alter sulfanilamide has 
been given in the usual therapeutic doses for three or four weeks, 
the proctoscopic appearance of the lesions has been changed greatly 
Frequently, however, the disease process has returned within a few 
weeks after the a dmin istration of the drug was stopped The daily 
use of retention enemas, containing 60 grams (4 gm ) of sulfanil- 
amide, has resulted in complete healing of the proctitis in several 
montihs A combination of administration of the drug by mouth and 
by rectum has yielded better results than either method alone 
Careful determination of the level of hemoglobin and leukocyte 
count, as well as of concentration of the drug in the blood is im- 
portant 

In some cases recession and sometimes almost complete disap 
pearance of the rectal stricture as a result of the administration or 
sulfonamide drugs has been remarkable Progressive improvement 
of the local lesion, as well as general improvement such as gain 
of weight and euphoria, has followed the daily administration or 
sulfaguamdme in doses of 10 gm for a period of several months 
The number of rectal discharges has decreased from between hi- 
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teen and twenty a day to between two and six and bleeding has 
stopped. The rectal stricture has been known to become softer and 
the adjacent rectal wall thinner and pliable. 

Sulfathiazole also has been used with success. The inguinal type 
of venereal lymphogranuloma m particular has responded well to 
administration of 15 gm of sulfathiazole three to five times a day 
for three weeks, followed by 1 gm. three to five times a day for 
another three weeks In many cases proctitis and early formation 
of stricture have also yielded readily to such treatment The advent 
of more marked stricture will of course, extend the duration of the 
treatment Then the drug should be given in courses The drug is 
gnen for two or three weeks, withheld for one week and then 
given again. 


REGIONAL ULCERATIVE COLITIS 
The cause of what is called "regional ulcerative colitis* in which 
the lesions usually are limited to the large intestine is not clear 
Isolated segments in any part of the intestine may be involved much 
In the manner of regional ileitis except that the site of the disease 
is the large intestine The lesion may be subacute or chronic and 
usually is destructive but evidence of hyperplastic changes also may 
be found Commonly segments of the intestine from 0 to 12 inches 
(15 to 30 cm ) long are involved The portions of the intestine dis- 
tal and proximal to the lesion are entirely normal and the rectum 
is never involved. This segmental type of colitis ordinarily invoh es 
regions of the large intestine above the view of the sigmoidoscope 
The wall of the involved segment is stiff and thickened but the in 
volvement is not as diffuse, regular and smooth as in the strepto- 
c P c cal type of ulcerative colitis Thus the roentgenologic examina 
non is the most important objecbvo method of establishing a diag- 
nosis 

The lesions in the regional type of colitis usually remain localized 
to a segment of large intestine for months or years Occasionally, 
lowever they have been known to spread orad and caudad so that 
e% 60 portion of the ileum has become invoh ed 

•hen the ileum is involved the difficult question of whether this 
and so-called regional ileitis may not be the same condition or 
1 °sely related conditions always comes up However the fact that 
regional ulcerative colitis usuoliy remains localized to the large in 
ortinc whereas regional ileitis commonly spreads from the ileum 
proximally to in\ olve the jejunum and dlstnlly to involve the cecum 
fltJ ascending colon is evidence for the view that they are sepa 
«tc entities 

As in some other forms of intestinal disease, the purpose of treat 
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ment of regional ulcerative colitis with the sulfonamide drugs is 
twofold These drugs have been employed to aid in reducing the 
active stage of the disease in order that resection can be under- 
taken more safely and as part of a medical regimen m those cases 
m which it is found that surgical treatment is not required The 
treatment of choice has been resection of the diseased segment of 
bowel However, when to operate and which patients can be re- 
stored by medical measures remain unsettled problems With a 
great degree of certainty it can be said that it is unwise to explore 
the abdomen during the acute stage of the disease Such complete 
rehef of symptoms has frequently been achieved with the sulfonam- 
ide drugs that resection was later deemed unwise I now can say 
that medical measures have been effective m many such cases 

Succmylsulfathiazole is the drug that is most effective m the cases 
of regional ulcerative colitis When the changes m the intestinal 
wall are minimal, as indicated by careful roentgenologic study, a 
medical regimen can be instituted From 10 to 12 gm of the drug 
can be divided mto equal portions so that five or six doses are 
given m each twenty-four hour period This may be continued over 
a period of two to three weeks, then the patient should be allowed 
a rest of a week, after which the course is repeated Sulfaguanidine 
can be given similarly Phthalylsulfathiazole also has been tried in 
these cases in doses of 5 to 6 gm a day but the results have been 
less successful 

When the changes m the intestinal wall are marked, with much 
mural damage, formation of stricture and possibly secondary poly- 
poid change, surgical treatment may be planned at the onset In 
such cases it is well to give 12 to 15 gm of succmylsulfathiazole in 
divided doses daily for three to six days prior to operation 

REGIONAL ENTERITIS 

Regional ileitis' and intestinal tuberculosis are the two conditions 
which commonly start m the small intestine and tend to be con- 
fined to it for a long period In both of them the infection is in- 
clined to spread orad and caudad and thus ultimately parts of the 
large intestine and particularly the ileocecal coil are involved The 
term “regional ileitis” is particularly suitable for the condition 

Regional ileitis is a subacute or chrome, destructive, exudative 
and proliferative, regional, inflammatory process, commonly and 
perhaps usually beginning in the distal portion of the ileum In 
many respects the onset and clinical course are similar to those ob- 
served in the cases of regional ulcerative colitis However, patients 
suffering from the latter condition are prone to be much sicker than 
those who have regional ileitis The onset of regional ileitis is usu- 
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ally insidious but by the time medical aid is sought, well pro- 
nounced features of advanced disease are frequently apparent and 
the diagnosis can be established readily 
As with many chrome infections of a proliferative and destructive 
nature the history of regional ileitis frequently begins with the 
complaint of fatigue, general malaise and loss of weight At the time 
of onset of these symptoms or soon after, the patient will complain 
of a mild, usually intermittent, type of diarrhea. The stools will be 
loose and watery and defecation will be associated with cramps 
Periods m which normal or even hard, dry stools are passed may 
alternate with periods of diarrhea. The history in these respects is 
similar to that of a patient who has intestinal tuberculosis As a 
rule, however, m cases of regional ileitis, progression to the next 
phase is more rapid and symptoms are more severe than in cases 
of intestinal tuberculosis In the former, attacks of abdominal pain 
soon supervene and the pain may be of the dyspeptic or obstructive 
type from the onset. In either event, obstructive features will soon 
predominate 


Regional ileitis usually has four phases The earliest manifestation 
is that of an acute inflammatory process As the terminal portion of 
the ileum is the most frequent initial site irritation of this portion 
of the intestine and its adjacent peritoneal covering produces a pic- 
ture difficult to distinguish from acute appendicitis The most com 
|non symptoms are fever of low grade, leukocytosis, nausea, vomit 
og and tenderness and pain m the epigastrium or nght lower ab- 
ominal quadrant At this stage of the process diarrhea and cramps 
are unusual 

As the disease advances, intermittent attacks of diarrhea are char 
acteristfc. The typical syndrome of mild enteritis then prevails for 
o patient has fever, anemia and a palpable mass in the right lower 
a ominal quadrant and has lost weight, his stools are loose or 
watery and if any pain is present it is mild and colicky 
li f e *^ enos hig effects of the disease increase, the periods of re- 
shrrr+Ir. 001x1111011 in the first two stages just described are 

is r nnf 0111 ^ CSS ^ re 9 uen Ry arid the third phase of the disease 

iirm/n "\_ e s y m P* oms typical of intestinal obstruction are super- 
morn * ° n u c k romc enteritis The attacks of diarrhea are 

cramn an ^ e ^ ore are accompanied by severe abdominal 

of tfin i r ^ )r T6 mus » abdominal distention or visible contracture 
Malmiwu °* j 5113 ^ hitestine proximal to the diseased segment 
testinnl °n anem Ia become prominent features, since the in 
n , ot Q ^ sor ^ muc h of the nourishment and fluids 

by e diarrhea Furthermore, intake may be greatly limited 

> Persistent nausea or even \omIting 
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In the fourth and final phase of the disease either acute obstruc- 
tion is superimposed on the chrome condition or perforation of the 
wall of the intestine occurs and an abscess or fistula is formed. The 
fistula may communicate with an adjacent portion of the intestine, 
with other viscera or with the abdominal panetes The debility oc- 
casioned by the sepsis and deprivation of nutritional elements and 
fluids assume great significance and these may be the termmating 
factors 

The use of sulfonamide compounds described under the section 
on regional ulcerative colitis m a general way applies to patients 
suffering from regional enteritis The drugs of choice are succinyl- 
sulfathiazole, sulfaguamdme and phthalylsulfathiazole in the order 
named. 


BACILLARY DYSENTERY 

Bacillary dysentery may affect both small and large intestine It 
has been shown recently that the lesions of bacillary dysentery are 
m the nature of toxic reactions mediated through a sympathetico- 
tomc reaction This fact might well explain the irregular nature of 
the lesions and then dissemination The various forms of true bacil- 
lary dysentery are best classified according to the nature of the 
infecting organism In this part of the world, up to now the Sonne 
and Flexner strains have been the common ones, found either in 
an occasional case or m epidemics of dysentery 

In the past many forms of treatment have been employed for 
the control of bacillary dysentery The sulfonamide compounds 
have made a distinct contribution to its control Although sulfa- 
diazine and sulfathiazole have been found effective in the treat- 
ment of the acute phase of dysentery, the most effective drug in 
my experience has been sulfaguamdme This drug must be given 
in large amobnts Some physicians have advocated that 5 gm be 
given every four hours for the first two days After that the dose is 
decreased gradually until 2 gm every four hours is given and 
this should be continued until the stools return approximately to 
normal, providing, of course, no untoward effects occur Succmyl- 
sulfathiazole seems to have been the drug of choice for the control 
of the milder forms of dysentery or for the control of milder synip' 
toms when the acute toxic phase of the disease has subsided. Large 
amounts should be given 

Smith, in his report of eighty-seven cases of dysentery from an 
army station hospital m New Guinea, described interesting results 
with the following three types of treatment with sulfaguamdme 
alone, sulfadiazine alone, and a combination of sulfadiazine and 
sulfaguamdme When sulfadiazine was used the initial dose was 
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4 gm then 2 gm was given every four hours for four doses and 
X gm. was given every seven hours for seven doses In some in 
stances administration of sulfadiazine m maintenance doses which 
kept the correct concentration of the drug in the blood was con 
tamed for one week. With the combination treatment of sulfadi 
azine and sulfaguanidine, the usual routine for administration of 
sulfadiazine was followed for three days and during the last day 
sulfaguanidine was given and continued on the fourth and fifth 
days of treatment Symptomatic response in these cases was gauged 
by the disappearance of fever, cramps and diarrhea and the estab- 
lishment of constipation or normal bowel habit Smith also found 
that the remarkable relief of symptoms during treatment with sul 
fadiazine, or both sulfadiazine and sulfaguanidine seemed to be 
the response chiefly to sulfadiazine The sickest patients were 
treated with sulfadiazine Actual healing of the lesions required 
from three days to three weeks or even longer, depending, at least 
In some cases, on the time elapsing between the onset of symptoms 
and the institution of treatment The objective healing of the mu 
cosal lesions ns viewed through the proctoscope was significantly 
faster during chemotherapy 

In an occasional instance acute bacillary dysentery may eventu 
ate in or Ixi followed by an ulcerative form of colitis This may 
occur weeks or months after the initial attack of dysentery or the 
acute phase of the bacillary dysentery may transform itself gradu 
ally into a chrome state. In either event a form of ulcerative colitis 
supervenes, although in these cases cultures of stools will almost m 
variably be negative High serologic agglutination titer against one 
or another of the strains of Shigella or one of the other types of 
dysentery may help in establishing a diagnosis The treatment in 
mese cases is essentially similar to that in cases of acute bacillary 
l' 5 ™J er y except that the drugs must be given for a much longer 
period and other supportive measures commonly used in the treat 

ment of patients with an ulcerative intestinal disease must also be 
used 

DIVERTICULITIS 

In dKerticulitis and other intestinal infections particularly those 
' 0 ' n S segments of the large intestine, various sulfonamido com 
”, I* ve been of great help in the program of general manace 

n r i . ° 'though they may he of secondary importance. During the 
1 ' , ° s ' n S e of diverticulitis when much swelling and tenderness 
n dmlnis tuition of succmylsulfnthiazole or pbthalyl 
of dl , m Stable amounts bas materially shortened the attack 
verticuhtis In cases in which operation is necessary adminis 
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tration of one of these drugs will not in any sense replace the usual 
surgical treatment but it may allay the acute infectious and perfora- 
tive stage of the condition so that operation can be undertaken 
much more safely In other cases an attack of diverticulitis may sub- 
side so completely that surgical treatment frequently becomes un- 
necessary or even inadvisable and these sulfonamides have helped 
to bring about this favorable state of affairs 

PREOPERATIVE USE OF SULFONAMIDES IN SEVERAL INTESTINAL 
LESIONS INCLUDING ABDOMINAL FISTULAS 

The use of sulfonamide compounds m the last several years as 
part of the preoperative program in the treatment of intestinal le- 
sions is valuable It is obvious that surgical treatment of the mtes 
tine has definitely been made safer At the Chmc we have been ad- 
ministering succinylsulfathiazole or phthalylsulfathiazole as a rou 
tine part of the preoperative program of management for nearly 
four years Unless obstruction, the patient’s general condition, or 
toxicity of the drug contraindicate its use we have given orally 300 
grams ( 19 4 gm ) of succinylsulfathiazole in divided doses the first 
day of the preoperative period and 180 grams (117 gm ) on the 
next three days p nor to operation Gradually phthalylsulfathiazole 
has come to replace succinylsulfathiazole m selected cases and ap 
proximately 150 grains (9 7 gm ) is given on the first day and 90 
grams (6 gm ) on the subsequent three days of the preoperative 
period has been given In cases of fistula or cases m which ileostomy 
or subsequent closure or resection of the large intestine is indicated 
the instillation of one of these drugs mto the intestine for several 
days pnor to operation has been practiced 

The best results from the use of these drugs have been achieved 
in cases of neoplastic intestinal lesions The routine of administra- 
tion of the sulfonamides previously mentioned together with other 
measures of preoperative care has resulted m a remarkable reduc- 
tion m mortality following intestinal operation 

SUMMARY 

In various infections and other conditions and lesions occurring 
m the intestine patients have derived benefit from the use of the 
newer sulfonamides These drugs have been administered by mouth 
and through intestinal fistulous openings Their effect is largely 
local Systemic absorption is minimal and so tone effects hardly 
present a danger m their use Successive drugs developed for treat- 
ment of intestinal condition in general have been less toxic or inw e 
effective therapeutically or both than the earlier sulfonamides The 
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antibiotics so far hat e not had adequate trial in treatment of mtes 
hnal conditions However, penicillin has found a definite place m 
the treatment of the streptococcal form of ulcerative colitis It is 
reasonable to expect that streptomycin might also find a useful 
place in the treatment of some of the other intestinal infections 
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THE USE OF VARIOUS KINDS OF INSULIN 


Randall G Sprague 

In the majority of cases of diabetes the disease is relatively mild 
and the problems of everyday therapy do not offer serious dlffi 
culhes In approximately a half of all cases glycosuria is readily 
controlled without insulin, and m a considerable proportion of 
c ’ ases 111 which insulin is required, there is sufficient latitude in 
osage and program of administration so that serious problems m 
volving insulin reactions and excessive glycosuria are readily 
avoided Difficult therapeutic problems are fortunately limited to a 
relatively small group of patients having severe diabetes Neverthe- 
ess > ^ mu st be borne in mind that insulin is a powerful two-edged 
weapon which must be employed with some degree of skill and 
^re in all cases in which its use is required The type of insulin 
J-rnployed and the program of administration must be adapted to 
e ndmdual case if optimal results are to be obtained and diffi 
es with insulin reactions and poor control of glycosuria are to 

w prevented 


AIMS OF TREATMENT 

IiptUK 111111 °f treatment of diabetes is the maintenance of 
anci vrl 8 0r for a normal span of life. This implies avoidance 
Ivetorf 1 ° COin Pkcatians, such as insulin reactions and episodes of 
rL We ^ 113 c ^ ron Ic degenerative complications of the 
of achfovi ^ 1Dl ons differ m some details concerning the best means 
diet and^f ^ r 1636 aims While practically everyone is agreed that 
deal of v hh n Qre cornerst °nes of treatment there is a good 
dons ttniL 011 opinion among different physicians and institu 
decree nf re ^, Ct f to details of diet and insulin therapy and the 
there is a ? ntro1 01 glycosuria which is considered desirable Often 
which nrA° vl J^Hj^Ponding variation in the therapeutic results 
follows is h discussion of the use of insulin which 

m die Chnfo^n me diods which have usually proved effective 
considered ^ ™ treatment uncomplicated diabetes will be 

desirable ^ me ’ ^ SGems reasonable to beheve that the most 
reduces th e ^ ^ “ 7™* w ^ lc h maintains optimal nutrition and 
m ffiimum con^If ° n °* S* ucose 1x1 die urine to the lowest possible 
avoidance nf ^ a l lVfl Me program of treatment and the 

su n reactions Precise control of the level of the 
933 
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blood sugar, which in some cases can be achieved only by bizarre 
adjustments of the diet and frequent injections of insulin, and m 
other cases cannot be achieved at all, probably does not offer any 
additional advantage With the passage of years there is a growing 
body of evidence that even the most precise control of diabetes is 
not a crucial factor in the prevention of degenerative complica- 
tions Their pathogenesis and prevention still loom large among the 
unsolved problems of diabetes 

INDICATIONS FOR THE USE OF INSULIN IN THE TREATMENT OF 

DIABETES 

Insulin therapy is indicated in practically all cases in which 
glycosuria is not, or obviously will not be, entirely controlled when 
the patient adheres to a weighed or carefully estimated diet which 
is palatable and nutritionally adequate In only rare instances is it 
justifiable to resort to rigid restriction of the carbohydrate content 
of the diet m order to avoid the use of msulm This is occasionally 
necessary among elderly patients who by reason of debility, poor 
vision or some other insurmountable difficulty are unable to admin 
ister msulm to themselves or to have it admimstered to them by 
others Even in cases of mild diabetes in which ordinarily complete 
freedom from glycosuria is maintained by dietary means alone, in 
suhn may be necessary m periods when complicating illness tem 
poranly intensifies the diabetes 

It is possible to anticipate with considerable accuracy the need 
for insulin m many cases of newly discovered diabetes Such cases 
mclude those m which the patients are children, adolescents or lean 
adults less than forty-five years of age In such cases there is a rea- 
sonable certainty that the disease will ultimately prove to be of 
sufficient seventy to make the use of insulin obligatory, and it is 
wise to begin its administration at the outset of treatment and 
thereby indoctrinate the patient m its use at a time when he is under 
close observation 

Other cases m which insulin therapy is best initiated at the time 
of discovery of diabetes are those m which there are severe hyper- 
glycemia and glycosuna at the outset, even though the disease can 
be predicted to be fundamentally mild The patients m this group 
as a rule are obese young adults, the senescent or the senile The 
use of insulin, though only temporary, m such cases has the virtue 
of shortening the period necessary for control of glycosuna Fur- 
thermore, in many cases tolerance will improve greatly with control 
of glycosuna and the dose of msulm can be reduced and eventually 
discontinued 
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THE PHYSIOLOGIC PROBLEM INVOLVED IN THE TREATMENT 
OF DIABETES WITH INSULIN 

The normal physiologic mechanisms involved m the secretion of 
Insulin by the pancreas are not entirely understood and, even if 
they were understood, they would not be easy to imitate Neverthe 
less, it is helpful to have m mind some physiologic basis for thinking 
of the problem involved in the treatment of diabetes with insulin 
The theoretical aim in administering insulin to the patient who has 
diabetes is to supplement his endogenous production of insulin in 
such a way as to approximate the normal mechanisms of secretion 
of insulin by the pancreas Indirect evidence suggests that there are 
normally (1) a continuous slow secretion of insulin during fasting 
which serves to prevent excessive catabolism of body protein and 
rat and maintain the blood sugar at a normal level against the vari 
ous factors which tend to elevate it, and (2) an augmented secre 
hon following the ingestion of food, which prevents the excretion 
of more than minute amounts of glucose in the urine Obviously in 
treating human diabetes there are no practical means of achieving 
an exact imitation of these mechanisms but the physician is usually 
able, by skillful employment of quick and slow acting types of in 
suhn in proper doses, to attain a satisfactory approximation of the 
normal processes 


TYPES OF INSULIN AND THEIR ACTION 
Commercial insulin is available m several different forms and 
? P r forms are receiving clinical trial. This discussion will be lim 
to those forms of insulin which are now generally available and 
10 combinations of these. 

Soluble Insulin —This term is used to include both regular in 
n and solution of zinc insulin crystals The effects of regular 
^ nsu ^ n are 50 nGa rly alike as to be indistinguishable 

S °^ U ^ e ^ nsu ff n k hi aqueous solution, it is absorbed rapidly 
^hcutaneous injection Its effects, therefore, are charac 
earlv f onset, rapid lowering of the blood sugar and an 

afo ri Li effect. After the subcutaneous injection of a moder 
™ e ( ,n 46 neighborhood of 20 units) the blood sugar 
hamrti ° iB u nlmOSt immediately reaches its lowest level in per 

aftCT inWi h0l ^ S i £l ^ d begills t0 rise so about six hours 
so fnr 1 011 k hack to its starting level and all insulin action 

n n “ de t ermined by the level of the blood sugar is 
bon of ^ s h° rt lived, intense action, a single injec- 

of soluble insulin will not maintain control of severe diabetes 
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for more than a few hours Consequently, three or four injections 
m each twenty-four hours may be necessary for precise control of 
severe diabetes 

Protamine Zinc Insulin —At the pH of the tissue fluids protam 
me zinc insulin is a fine white precipitate of low solubility Wien 
it is injected subcutaneously, insulin is released from its combma 



Fig 122— Average blood sugar curves following injection of equal doses 
of four different preparations of protamine zinc insulin and soluble lnsulWi 
illustrating gradation of promptness, intensity and duration of action with in- 
creasing proportions of soluble insulin PZI refers to protamine zinc insu 
alone, 2-1 refers to a mixture containing 2 parts of soluble insulin to 1 pa 
of protamine zinc insulin, 3-1 refers to a mixture containing 3 parts of solub e 
insulin to 1 part of protamine zinc insulin, and Insulin refers to soluble insulin 
alone Each subject received an almost identical feeding every four hours, 
day and night, during the test penods a. Actual blood sugar curves, b, dia- 
grammatic representation of curves shown in a, arbitrarily smoothed to 
count minor irregularities considered not to be due to insulin (Redrawn trom 
Colwell, Izzo and Stryker, 2 reprinted from Sprague 4 ) 


tion with protamine very slowly As a consequence, the action o 
protamine zinc insulin is slow m onset and relatively weak bu 
prolonged A single injection of 20 units exerts a continuous de- 
pressing effect on the blood sugar for twenty-four to thirtv-six 
hours, while larger doses act for longer penods This type of in- 
sulin does not provide sufficient intensity of insulin action in cases 
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of severe diabetes to prevent the excretion of considerable amounts 
of glucose following the ingestion of food, and its prolonged effects 
may cause hypoglycemia during the fasting hours of the night 
Mixtures of Soluble and Protamine Zinc Insulin —Protamine 
one insulin contains enough protamine to precipitate considerable 
amounts of added soluble insulin and thereby abolish the quick 
effect of the latter Consequently, mixtures of small amounts of sol 
uble insulae and large amounts of protamine zinc insulin have an 
action which is virtually indistinguishable from that of protamine 
zmc insulin alone Thanks largely to the work of Colwell and his 
colleagues, 2 the action and elimcal usefulness of mixtures of the 
two types of insulin have been greatly clarified “ They showed that 
definite intermediate effects, in terms of promptness, intensity and 
duration are not obtained until the mixture contains at least as 
much soluble insulin as protamine zinc insulin By varying the pro- 
portions of soluble to protamine zinc insulin any effect intermediate 
between those of the two lands of insulin alone can be obtained 
When the proportion of soluble insulin in the mixture is increased 
above a ratio of about 1 1, promptness and intensity of action are 
augmented, while duration of action is diminished (Fig 122) 
Globin Insulin —The action of this preparation is intermediate 
between that of soluble insulin and that of protamino zinc insulin 
In promptness, intensity and duration Doses of moderate size are 
said by some observers to be active for approximately twenty four 
hours Globin insulin is a clear solution. Colwell 1 has suggested 
that this supposed advantage may have been overemphasized. The 
homogeneity of the preparation is accomplished by acidification 
and, since the globin insulin compound is precipitated from solu 
bon on nlkalinlzation by the tissue fluids, there may be some vari 
ability of action due to differences m degree of precipitation from 
one injection to the next. 

PIIOCRAJIS OF ADMINISTRATION OF INSULIN 
In most cases of diabetes it is possible to achieve complete, or 
nearly complete, freedom from glycosuria by several different pro 
grams of administration of insulin It is desirable to use the simplest 
program that will achieve the desired end with the least pbssible 
danger of insulin reactions There is nothing to be gained by im 
Poring a program of three or four doses of soluble insulin daily on 
1,10 adult patient who has relatively mild diabetes, when a single 
small dose of protamine zinc insulin taken in the morning before 

, f ^J°r a discussion of another special modification of protamine rinc insulin 
« CI bod 1 Prompt and prolonged effects but vshlch is not gener 

U Y ava J«o>e the reader fa referred to the work of MacBryde and Robert*. 
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breakfast would suffice to keep his unne free of sugar throughout 
the twenty-four hours On the other hand, it is not wise, in a search 
for simplicity, to prescribe a single large morning dose of protamine 
zmc insulin for a juvenile patient who has severe diabetes and a 
high requirement for insulin On such a program he is likely to 
encounter two kinds of trouble, namely, mtense glycosuria dunng 
the day, when food is being ingested, and ins ulin reactions at night 
as a consequence of continued ins ulin action while fasting Neither 
is it desirable to resort to bizarre dietary programs m an effort to 
make a simple insulin program effective, for this merely substitutes 
one inconvenience for another Rather, a suitable diet should be 
prescubed and the program of administration of insulin adapted to 
the individual patient’s needs 

Frequent tests of the unne for sugar are the guide for adjustment 
of the doses of insulin In the early treatment of newly developed 
diabetes, tests are performed four times daily— in the morning be- 
fore breakfast, in the forenoon before lunch, m the late afternoon 
and at bedtime In order to provide accurate information concern 
mg the state of the diabetes at the time when the test is made, the 
unne should have been recently secreted by the kidneys The pa- 
tient is, therefore, instructed to empty the bladder about thirty min 
utes before collecting the specimen for testing After preliminary 
regulation has been accomplished, the patient is instructed to test 
the unne one, two, three or four times daily, depending on the 
severity of the diabetes and the desired precision of control As a 
rule, patients who have diabetes of moderate seventy can keep 
adequately informed of them progress by testing twice daily, in the 
early morning and late afternoon 

Smce the aim of treatment is to maintain the unne as nearly 
sugar-free as is compatible with the avoidance of insulin reactions, 
determinations of the blood sugar are not of any greater service 
than tests of the unne as a guide to treatment Unless blood sugar 
tests are done at intervals throughout the day, which is not feasible 
as a routine method of following progress, they are distinctly less 
valuable than fractional tests of the unne In occasional difficult 
cases dunng the penod of regulation m the hospital or clinic, es- 
timations of blood sugar at vanous times of the day may be helpful 
m finding the solution to individual problems of treatment 

Treatment with Soluble Insulin Alone —There still remain a 
few cases in which, for one reason or another, diabetes is most 
effectively treated with soluble insulin alone For the most part, 
these patients are included m the following groups 

1 Those having diabetes of moderate seventy 7 who have used 
two or three doses of soluble insulin daily for years, who have done 
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well with respect to control of glycosuria while avoiding insu lin re 
actions and who are not seriously incon\ enlenced by two or three 
hypodermic injections daily 

2 Those having diabetes of moderate seventy which is not satis 
factonly controlled with a single morning dose of protamine zinc 
insulin and who are not able to master the intricacies of a combined 
dose of protamine zinc insulin and soluble insulin taken in one 
syringe. For such patients, soluble insulin given before breakfast 
and before supper combines the virtues of relative simplicity and 
effectiveness 

3 A small number of patients having severe “brittle” diabetes 
who have difficulty with insulin reactions and excessive glycosuria 
on any program involving the use of protamine zinc insulin either 
alone or in combination with soluble insulin These are the patients 
who are most difficult to treat, regardless of what program is used 
Some, but not all, of them are more readily managed with three 
or four doses of soluble insulin daily than they are with any pro- 
gram u tilizin g protamine zinc insulin The largest dose is adminis 
tered before breakfast, a dose of about half this size is given before 
supjier and a small dose (4 to 12 units) is given at bedtime. Usu 
ally a dose before lunch is not necessary since the morning dose 
can be made sufficiently large to prevent excessive glycosuria in 
tho forenoon and afternoon without danger of serious reactions 
The small dose at bedtime serves to prevent the escape from con 
trol which often occurs among patients having severe diabetes who 
do not take any insulin during the twelve or fourteen hour period 
between supper in the evening and breakfast the following morning 

Adjustment of the doses of soluble insulin to the needs of the pa 
bent is usually not difficult If a few simple principles are kept in 
mind Beactions are an indication for reduction of the preceding 
dose unless the reaction is due to a sporadic increase of physical 
activity or decrease of food intake Persistent excessive glycosuria 
calls for an Increase of dose If it occurs during the forenoon or 
afternoon the morning dose should be increased If it occurs be 
supper and midnight, the ev ening dose should be increased 
If it occurs between midnight and morning, a small dose at bed 
Unie usually should be added There is an accumulation of effect of 
multiple doses which are spaced no more than eight hours apart 
Because of this, if it is necessary to gi\ e insulin before each meal 
the noonday dose can be considerably smaller than the morning 
osc for its effect is reinforced by the morning dose. Likewise a 
noonday dose reinforces the dose which is given before supper 
Treatment with Protnmino Zinc Insulin Alone.— It is now ob 
' 0us that when used alone protamine zinc insulin does not have as 
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mde an application as was once hoped It gives the best results 
among patients who have diabetes of relatively mild degree, par- 
ticularly adults whose daily insulin requirement is 20 units or less 
In these patients, the disease is also readily controlled with two 
doses of soluble insulin, but protamine zinc insulin has the advan- 
tage of being effective in keeping the unne free of sugar with 
minimal danger of hypoglycemic reactions, when given as a single 
small dose in the morning before breakfast The stable behavior of 
the diabetes in this group of patients makes frequent adjustments 
of the dose of insulin unnecessary 0 

Among patients having more severe degrees of diabetes, most of 
whom are m the juvenile, adolescent or lean adult group, attempts 
to control glycosuria with a single large dose of protamine zinc in- 
sulin usually meet with failure and the hazard of prolonged noc- 
turnal hypoglycemic reactions may be considerable In these cases, 
the disease is likely to be of such seventy as to require a relatively 
mtense insulin action during the day when food is being ingested 
If sufficient protamine zinc insulin is injected in the morning to 
supply the requisite intensity of insulin action during the day, 
there is excessive insulin action dunng the horns of fasting through 
the night, resulting m hypoglycemic reactions A common sequence 
of events in such cases is excessive glycosuria during the day and 
evening, clearing by midnight or shortly thereafter, and hypogly- 
cemia m the early hours of the morning Such episodes of hypogly- 
cemia may go unrecognized Since they are likely to cause a further 
depression of carbohydrate tolerance dunng the succeeding day, the 
patient or the physician may be led to mcrease the dose of protam- 
ine zinc insulin, which serves only to augment the difficulties Re- 
duction of tlie total dose of insulin and a change to an appropriate 
combination of protamine zinc insulin and soluble insulin may solve 
the predicament 

Treatment with Combinations of Protamine Zinc Insulin 
and Soluble Insuhn —Although such mixtures do not solve all the 
problems of treatment of severe diabetes, they at present provide 
the most effective and rational form of insulin for use in the majority 
of such cases The combined dose is administered in one syringe 
in the morning before breakfast The strong effects of soluble in- 
sulin prevent excessive glycosuria dunng the day when food is 
being ingested, and the prolonged slow action of protamine zmc 

Not all of the patients in the senescent and senile groups have mild, stable 
diabetes In a few of them the disease has all the characteristics of “brittle” 
)u\ eniie diabetes It then presents a difficult therapeutic problem, which is not 
adequately coped with by a single morning dose of protamine zinc insulin 
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insulin prevents escape from control overnight Necessary flexibility 
is provided by the use of extemporaneous rather than fixed mixtures 
of the two types of ins ulin * Mixtures containing two to three times 
as much soluble insulin as protamine zinc insulin are the most suit 
able in the treatment of severe diabetes In eighty seven of 100 
patients who were recently treated with mixtures the ratio of 
soluble insulin to protamine zinc insulin was between 2 1 and 3 1 
In a new case in which there is intense glycosuria but it is un 
complicated by severe acidosis, the size of the initial mixed dose 
must be determined by clinical judgment and an estimate of the 
severity of the disease If the diabetes is anticipated to be relatively 
mild, the starting dose may be of the order of 6 units of protamine 
zinc insulin and 12 units of soluble insulin If the diabetes is of 
greater severity, the dose may be of the order of 12 units of pro- 
tamine zinc insulin and 24 units or more of soluble insulin Rarely 
should the initial total dose exceed 60 units Young children usually 
respond to smaller doses than adults In the absence of hetonuria, 
increases of dose should be made cautiously during the first few 
days of treatment, for the full effects of the starting dose may not 
be apparent for several days 

Many patients do not remain under continuous observation with 
diet and activity fully controlled for a long enough period to become 
established on a “standard** program which will not require further 
alteration. Other patients have such great fluctuations in require 
ment for insulin from time to time that it is never possible to es 
tablish a standard program Consequently, it is important that the 
physician impart to his patients a clear understanding of the pnn 
ciples of adjustment of dosage so that they may continuously avoid 
excessi ' e glycosuria on the one hand and hypoglycemic reactions 
on the other Unfortunately, in cases of severe diabetes such nicety 
of adjustment is not always easy to accomplish, e\ en under optimal 
conditions 

Whatever the initial dose of insulin subsequent adjustments are 

1150 ejrtern P° mneous mixture* of protamine zinc insulin and soluble 
L-infl r t ° n t° f° r precautions to prevent the Introduction of one 

^ “lsulin Into the other bottle An appropriate volume of air is first in 
hottlo of protamine zinc insulin and the needle is withdrawn 
« * permitting any Insulin to enter the syringe Then the desired dose of 

e “Smln is drawn Into the syringe in the usual manner After this the 
ilrrvt a E a ln inserted Into the bottle of protamine zinc Insulin and the de- 
k allowed to flow into the svringe, overlying the soluble insulin 
bnhhl r ireadv there The two kinds of insulin arc mixed by drawing a small 
polling th b bbf inverting the syringe several times and then ex 
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made on the basis of fractional tests of the urine During a pre 
hmi nary period of observation m the hospital or clinic, the unne is 
tested four times daily Once reasonable control has been estab- 
lished, adjustments of the doses of the two lands of insulin can be 
made on the basis of two daily tests The test of a fresh specimen 
voided in the morning before breakfast is a reasonably good cn 
tenon of the adequacy of the dose of protamine zinc insulin The 
dose is adjusted so that there will be no nocturnal reactions and no 


more than traces of sugar m this specimen Likewise, the test of a 
fresh specimen voided late in the afternoon before supper serves 
as an inde\ of the adequacy of the dose of soluble insulin This 
dose is adjusted so that there will be few or no insulin reactions 
during the day and no more than traces of sugar m this specimen 

In cases of severe diabetes, once preliminary regulation has been 
completed and tolerance has become stabilized, it is not advisable 
to make frequent changes in the doses of the two lands of insulin, 
since there may be many factors other than insulin which deter- 
mine transient fluctuations of glycosuria Among these are variations 
of physical activity, emotional disturbances, irregularities of rate of 
absorption of insulin and variations of food mtake and physical 
activity A sound principle is to find a dose of msulm which provides 
adequate control on most days and adhere to it until there is good 
reason to make a change 

When the dose of msulm is altered, the magnitude of the change 
should depend on several factors As a rale, the larger the dose, the 
larger the change should be For most adult patients requiring up 
to 40 units daily, changes m steps of 4 units are advisable Very 
large doses can be raised or lowered 6 or 8 or more umts at a tune 
Some patients, particularly children, are so sensitive to small 


changes that alterations of 2 umts at a time are sufficient 

In an appreciable number of cases of severe diabetes glycosuria 
is not adequately controlled and msulm reactions are not avoided 
tliroughout the twenty-four hours by the use of a single combmed 
dose of protamine zinc msulm and soluble msulm In such cases it 
is advisable to add a small dose of soluble msulm before supper 


Usually it need not exceed 10 or 12 units When this program is 
employed, adjustments of dose are made chiefly m the soluble in- 
sulin taken in the morning and evening Once control has been 
established, the dose of protamine zinc msulm requires bttle or no 
alteration The afternoon test serves as an index of the adequacy 


of the morning dose of soluble insulin, and the morning test as an 
index of the adequacy of the evening dose of soluble msulm 
Treatment with Globra Insulin.— Because globm insulin com- 
bines both prompt and prolonged actions, it is an effective form o 
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therapy in many cases of moderate serenity when it is administered 
in a single dose in the morning before breakfast In such cases it 
has definite advantages over protamine zinc insulin alone but not 
over appropriate nurtures of protamine zinc insulin and soluble in 
sulin, There is sufficient residual insulin action through the night to 
prevent excessive glycosuria and azoturia if the diabetes is not too 
severe and hypoglycemic reactions m the night are uncommon. 

In cases of more severe diabetes of the "juvenile" type, it may be 
found that globrn insulin exhausts so much of its activity in the 
first hVelve hours after injection that insufficient activity rema in s 
to control the diabetes through the night. Therefore, better results 
are sometimes obtained in such cases with two doses daily admin 
istered in the morning before breakfast and in the evening before 
supper The morning dose as a rule is two to four times the size of 
the evening dose. 

The claim has been made that allergic reactions as the result of 
administration of globtn insulin are extremely rare So rarely do 
such reactions constitute a major problem with any type of in sulin 
that in most cases this feature alone need not be given serious con 
sideration in deciding which insulin to employ 

SUMMARY 

Diabetic patients differ greatly m their response to treatment with 
insulin In some cases diabetes is readily controlled, while in other 
casej it is relatively refractory to treatment. The reasons for vari 
ability between cases are not understood hut it may be that dif 
ferent ebologic factors, different forms of the disease, or perhaps 
only differences in intensity of the disease are involved Regardless 
of the causes of variability the therapeutic measures used and par 
ticularly the manner in which insulin is employed, must be adapted 
to the individual case At present it seems that a therapeutic 
regimen which, with the least inconvenience, reduces the excre 
•ion of glucose in the urine to the lowest possible minimum com 
patlble with the avoidance of insulin reactions, and maintains 
normal nutrition is the most desirable from all points of view Pro 
grams of administration of insulin u tilizin g soluble insulin alone, 
protamine zinc insulin alone mixtures of soluble insulin and prota 
mine zinc insulin, or globin insulin alone are applicable to different 
types of patients 
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AN APPRAISAL OF RADIUM THERAPY 

Robert E Fricee 


In considering the value of radium treatment in modern thera 
peubcs one must bear in mind that this form of therapy is a distinct 
specialty In fact, it is a highly spe cializ ed branch of medical thera 
peuhcs At the present tune the most essential use of radium is in 
combating many forms of malignant disease often in conjunction 
| ui surgical and with roentgen treatment Radium is an exceed 
By powerful source of energy One is in reality using atomic or 
nuclear energy, now so familiar from its destructive use in the 
a omic bomb It is fitting that this most tremendous energy known 
o man is employed against his most relentless and merciless illness 
ysicians employing radium are the first to make constructive use 
of atomic energy 


DEVELOPBIENT 

Radium therapy Is a mere infant in our medical armamentarium 
lerapy by surgical means or by drugs has existed for centuries 
nun a ? n ° 1 J ncenlent: °f the discovery of the new element radium, 
n followed by two years Roentgens sensational work 
0oquerel s bum of 1901 and Pierre Curie s test of his own skin on 
^posure to radium showed that the new element had definite 
tiv tlSSUG ^ rance i empirical treatment of chronic ulcera 

effort s ^’ m wn5 begun encouraging results expanded 

cotmfH° t rCT1C ^ 1 phy^eians Their reports speeded work in other 
um 63 ^ I9Q5 the first radium treatment of cancer of the cervix 
reported by Abbe 

I**" Domimci pointed out the advantage of more homo- 
heavy 115 1 J r ?^ atl0n W means of heavy filtration the employment of 
and ri meta Q j 0Unc ^ *he ra d i um stopped the more caustic, softer rays 
Phvsir? 1111 /^ a ^ ieav ^ er ^ose hi the deep tissues Domlnici was a 
tolnpfp#- j ™ ar ^ s w ^° was also eminent physiologist and hem a 
' vor ked with Wickham and Degrais, studying the bio- 
°I hradiation Dominicfs work revolutionized radium 
this innoTti ^ ore scientific application of radium began with 

pWuL^ eV ?°* )ment radium therapy from 1907 on has been 
adx/jnfn 011 ^ ^'° branch of medicine has been so intcnsnelv and 
taneou ^died This was mainly because of the si mul 

s dev elopments m physics surgical pathology, electro surgery, 
9-45 
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research on the biologic effects of irradiation and other branches 
of cancer therapy Early workers in radiology accelerated the de 
velopment of the new science with their enthusiasm and industry 
Details of early work can be found in “The science of radiology,” a 
book prepared for the First American Congress of Radiology held 
m 1933 10 

Many changes in radium therapy have occurred during the 
twenty-five years that it has been my privilege to work with radium 
and roentgen rays Fortunately, my apprenticeship consisted of sev- 
eral years spent with the late Howard A Kelly and with Curtis 
F Bumam, of Baltimore, pioneers who first brought the value of 
radium therapy to the attention of the American medical profession 
through their admirable papers presented at annual meetings of the 
American Medical Association in 1914 and 1915 n ’ 12 

In the early years, enthusiasm aroused by excellent results in 
certain diseases tempted radium therapists to treat almost every ail- 
ment I should hesitate now to name many of the diseases treated 
hopefully at that time 

At present, radium therapy has attained a measure of matunty 
Indications and contraindications are more generally understood 
than in earlier days, the diseases which are radiosensitive are now 
known and treated intensively 

Much of the astonishing progress of irradiation therapy is due to 
the free interchange of ideas and explanation of new technics 
afforded by annual meetings of the national societies of radiologists, 
such as the American Radium Society, the American Roentgen Ray 
Society, the Radiological Society of North America and the Radio 
logic Sections of the American Medical Association 6 These con- 
tributions to improved therapy are pubhshed m the journals of these 
societies 


DISADVANTAGES AND OBSTACLES 

The physician specializing in radium therapy has certain discour- 
aging factors to face These can be overcome but they retard die 
development and steady improvement of radium therapy 
One factor is the erroneous concept of expense, the idea that 
radium is a fabulously expensive element and that every other 
form of treatment should be attempted first This notion arises from 
the exorbitant cost of the element in the early years of the present 
century The history of radium production is one of monopoly in 
one country after another Shortly after the discovery of the use- 
fulness of radium, American physicians had to buy die purified 
product from factories abroad at approximately $135,000 a gram 
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or $135 a milligram, though often the crude ore came originally 
from this country After the technic of refining the ore was de- 
veloped in this country about 1913 the United States supplied most 
of the worlds radium at $120 a milligram and enjoyed this mo- 
nopoly for practically a decade During the first World War, the 
price was $110 and later $100 a milligram Then ore rich m radium 
content was discovered in the Belgian Congo and Belgium was able 
to produce profitabl) at $70 a milligram thus stopping all American 
production 8 For many years Belgium supplied the needs of the 
world. In 1930, the LaBine brothers sensational discovery on the 
shores of Great Bear Lake in the Canadian Northwest began to pro- 
duce Belgium dropped the price to $50 a milligram in 1932 and 
finally in 1930 to $25 a milligram where it still stands for radium 
of Canadian and Belgian origin. 15 

This present price is not excessive Radium is used for one patient 
after another The disintegration of radium is gradual in relation 
to the length of human life* that is, 1 per cent every quarter of a 
century In 1 690 years only half of any supply will have vanished, 
in another 1 690 years half the remainder and so on. Thus a tube 
of radium, unless lost, can serve for centimes Considering the tons 
of chemicals and the months of fame necessary for the punfica 
tion process and the intrinsic value of the product in medical 
practice $25 a milligram is a very reasonable price Moreover, com 
mercial agencies rent radium in any amount and prepare it to order 
Another obstacle, besides the erroneous idea of unreasonable ex 
pense is the reasoning that when radium treatment is applied to 
patients who ha\e extensive malignant lesions, the treatment is re- 
sponsible when death occurs Because of the remarkable palliation 
achieved by treatment, physicians apply radium in cases of hope- 
less advanced cancer, knowing that cure is out of the question and 
that life maj not be prolonged but that easing of pain and lessen 
ing of discharges are worth the attempt Before the advent of irradi 
ahon therapy hypodermic injections of morphine were about the 
only treatment known for these hopeless patients although relief 
of pain has been achieved by section or injection of nerve trunks 
and the use of colloidal gold has its advocates 1C 

Still another obstacle in some cases is lack of experience and skill 
on the part of the radium therapist Patients who do have faith in 
radium therapy regard radium as a form of magic, which can 
achieve miracles in the hands of anyone Rental of radium by the 
inexperienced physician is a simple transaction and tremendous 
harm mav result from injudicious treatment Surgeons who lack 
experience in therapeutic radiology maj borrow or. rent radium 
accepting the responsibility for the treatment that is begun when 
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they place it in the course of an operation Poor results impede 
the advancement of radium therapy As radium is a tremendously 
potent physical agent, it should be rented or supplied only to 
diplomates of the American Board of Radiology 

ADVANTAGES AND USEFULNESS 

There is no question that the rays and particles given off by 
radium and its decay products can loll cancer cells Biopsies taken 
following treatment at various intervals have shown the effect of the 
radiations on the malignant cell and on the cancer bed Of course, 



Fig 123 —Biopsy specimen of carcinoma of the cervix, before treatment 
for squamous cell epithelioma, grade 2 (Broders’ method) When the patient 
died two years later following appendectomy, no residual carcinoma was found 
at necropsy ( X 150) 

this atomic energy emitted by radium can destroy all tissue if nn 
properly used But the rays are more selective than the surgeons 
knife, irradiation has lethal effect on cancer cells at dosages which 
do not permanently'' harm normal cells (figs 123 and 124) 

This ability to destroy cancer is an important advance in medi- 
cine With longer life expectancy, cancer affli cts more people than 
m earlier periods and is second only to heart disease in the United 
States mortality tables Recently the American Cancer Society stated 
that 600,000 persons in America have cancer at present, that one 
of every eight persons now living will die eventually of cancer and 
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hrJuh ^ emendo T us ^ ° f *e cancer problem has made it a pubbc 
S lrrH , 1 , 93 M C0Dgr f S passed * e National Cancer^ Insta 
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cav 'ity, t^ph a "^l“ hhddcr the rectum the oral 

tr0 ated for mS^anTd ** ^ t° r many yeara of 011 4110 patients 
prodmately^ ' Wth radlu m at the Mayo Clinic, op- 
°r> Gynecology ZlZ year " Cre roferred from the Sections 
© "'any senous cancers heal and the patients remain 
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well over a period of many years Each year in our section on 
radium therapy we have examined returning patients who had no 
evidence of cancer at the tune of their return but had been treated 
for an otherwise fatal disease ten, fifteen or twenty years previously 
I have known one pelvic cancer to recur suddenly after the patient 



Fig 125 —Before radium treatment, stage 4, carcinoma of the cervix Left pyelo' 
caliectasis and left ureterectasis 

had enjoyed twenty-three years of good health, it is impossible to 
say whether this was a true recurrence or a new cancer in a person 
susceptible to malignant lesions 

Another advantage of radium is that it is an extremely flexible 
physical agent Used either as the element or as radon, which is the 
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first decay product it can be placed m very small applicators and 
introduced into body openings or sinus tracts, again as needles 
containing the element or seeds containing radon it may be inserted 
directly into tumors Also, radium in tubes can be placed on the 
skin or at fixed distances from the slon to treat tumors deep m the 
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Fig 120 Same patient os in figure 125 four months after radium treatment 
Excretory urogram grossl> negative. 

T° 0 ^ , ^ am ra( lon the salt of radium is dissoh ed in water The 
gas radon forms daily and is purified and collected Being a gas, 
can be sealed m smaller containers than the element itself and 
J* is transported to other hospitals for use, breakage or loss is 
no a permanent loss as the element itself is in solution and con 
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bnually producing more radon As radon disintegrates rapidly-a 
sixth of its value vanishes daily— calculations have to be made in 
figuring dosage which are not necessary when the more stable 
radium salt is used Thus radium m small containers can be placed 
in the midst of, or in contact with, malignant tissue and the rays 
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Fig 127 —Before radium treatment, stage 4, carcinoma of the cervix Rig^ 1 
hydronephrosis, nonfuncfaoning left kidney 

do not have to traverse normal tissue to reach the disease, as is 
usually necessary with roentgen rays In many instances, both 
agents are used, radium internally combined with roentgen rays 
externally _ 

Another advantage is that of exact dosage The energy given oit 
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during the disintegration of radium and its decay products is pro- 
duced at a constant rate, which cannot be changed by ordinary 
chemical or physical measures Given all the treatment factors 
dosages can be duplicated anywhere without the constant check 
ing necessary to correct variations, as in i ray and other electric 
apparatus 



tiff 128 Same patient os In figure 127 three months after radium treatment 
Hydronephrosis gone on right, left kidney functioning 

PALLIATION OF MALICNANT LESIONS 
Cancer is of course a fata] disease unless diagnosed and treated 
P^Perly u liiic still a localized lesion Once spread throughout the 
by metastasis arrest for any length of time is unknown In con 
u erfng radium therapy it is difficult to understand the emphasis 
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placed on cure and the lack of appreciation of palliation Even if 
life is not prolonged, the rehef of pain and cessation of hemorrhage 
and noxious discharges are well worth while In the field of general 
medicine, advanced heart disease, arteriosclerosis, diabetes mellitus 
and hypertension are not curable but effectual palliation is secured 
by proper medication and a different regimen of life 

Even the uremia which ends the picture m cases of cancer of the 
cervix from compression of the ureters by extension of the growth 
to the broad ligaments can often be postponed by radium treatment 
(figs 125, 126, 127 and 128) 

BENIGN DISEASE 

While the treatment of malignant lesions is the most important 
contribution of radium therapy, many painful or troublesome benign 
tumors and lesions are curable by radium therapy Menorrhagia 
of the menopause, with or without small fibroids, is safely and 
effectively treated with a menopausal dose of radium after curettage 
to exclude the possibility of cancer In many thousands of cases 
hysterectomy has been avoided by this simple and safe form of 
treatment. 

Several types of birthmarks m infants respond readily to radium 
and heal with smaller scars than following other forms of treatment 

Lymphangiomas respond slowly to repeated treatment, as do 
actinomycosis and tuberculous adenitis Acute inflammatory lesions 
also subside with treatment 4 

Hypertrophied lymphoid tissue in the nasopharynx, causing re- 
peated colds, sore throats and often partial deafness, is cleared up 
readily by radium treatment 8| 9 Radium treatment appears to delay 
or prevent recurrence of nasal polyps following polypectomy 

In 1944 m the Mayo Clinic more patients were treated with 
radium for nonmalignant conditions than for malignant conditions, 
a rare occurrence 7 This was probably due to the large number of 
patents heated that year for nasal polyps and lymphoid hyper- 
trophy m the nasopharynx 

It does not seem logical to beat nonmalignant conditions with so 
powerful an agent as radium However, die beatment is entirely 
safe in experienced hands, for only a fraction of the dose used for 
cancerous tissue is necessary Some of these nonmalignant condi- 
tions are very distressing I recall one man beated recently for 
Peyronie s disease He was far more disturbed by the fibrous plaque 
than by a cancer of the rectum that had been treated and arrested 
several years previously 
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CONCLUSIONS 

Although confronted with an increasing incidence of malignant 
disease, cancer therapy has been given new hope by the phenomenal 
development of radium therapy This development has been accel 
crated by simultaneous advances ra the basic sciences and in bio- 
logic research Much has been accomplished in arrest and palliation 
of carcinoma by radium roentgen rays and surgery the only known 
methods of effective treatment The words of caution uttered by 
Wickham in 1910 are still pertinent "Radiumtherapy is indeed a 
very complex and delicate weapon to handle Long and thorough 
personal experience is necessary in order to turn it to the best ac- 
count, to learn to distinguish accurately the cases for which it is 
most suitable, and to avoid injuring pabents either by badly pro- 
portioned doses or by depriving them of other therapeubc measures, 
uhich might prove more successful ” 16 

Further progress can be achieved by earlier treatment in cases of 
accessible cancers When the malignant lesion is not easily ac- 
cessible (cancer of the esophagus stomach, pancreas gallbladder 
small bowel and so forth) there is hope that further developments 
in the application of nuclear energy such as the use of neutrons 
may afford help in the future 
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CHANCROID OF THE UTERINE CERVIX 


Lois A Day 

Chancroid or soft chancre, has long been known as a common 
venereal disease 10 There are few publications dealing with the in 
ddence of the infection in various populations and it is difficult to 
judge the frequency of the disease Fairly accurate data are avail 
able on its incidence m the armed forces but reports from State 
Health Departments indicate that probably it is frequently not re 
ported as a communicable disease in the civilian population Most 
reports emphasize the fact that the disease is prone to occur in 
epidemics in communities following such events as fairs and car 
nivals Wartime conditions also favor an increased incidence with a 
subsequent fall when peacetime conditions return 

The disease has not claimed the attention of the gynecologist as 
frequently as that of the urologist because of the relatively low in 
ddence among women The sex inddence has been variously stated 
to be from ten to fifteen times greater among men than among 
women Strnhosch and his co workers reported a series of 370 cases 
in which only seventy five patients were women It is believed that 
women more frequently harbor the causative organism in a sapro- 
phyte form on the mucous membranes without clinical evidence 
of the infection than men Brack found the organisms on the 
vaginal mucous membrane of two women who did not show evi 
dence of chancroidal infection but who were able to transmit their 
disease to men with whom they had sexual intercourse Saelhof re- 
ported that he found organisms similar to Hemophilus ducreyi in 
12 8 per cent of thirty eight apparently uninfected women This 
ability to harbor the organisms on the mucous membrane without 
clinical evidence of the infection is not confined to women, as Braros 
reported finding the organism in the scrapings from the inner sur- 
face of the prepuce in five of thirty male Negroes whom he ex 
amined and Saelhof found the organism in 8 6 per cent of the 
apparently uninfected men whom he examined. 

The disease is much more prevalent among Negroes and the 
economically unfortunate than among other groups In a report 
from the Cleveland City Hospital, Rauschkolb’ 4 15 found the in 
fection to be twice as common among Negroes ns among whites 
The patients almost invariably gave a historv of promiscuous inter 
course showing, as others have observed, that the mode of infec- 
tion Is predominantly venereal However it should be pointed out 
957 
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that the secretions from the ulcerations are highly infectious and 
any break m the skm will serve as portal of entry This fact ex- 
plains the occurrence of the so-called professional chancroids on 
the fingers of physicians, nurses and hospital attendants 

The etiologic agent is Hemophilus ducreyi, the streptobaciUus 
discovered by Ducrey in 1889 and confirmed by Unna in 1892 It 
is a gram-negative rod growing m short chains and cultured with 
difficulty on ordinary bactenologic media Sanderson and Green- 
blatt have successfully cultivated it m an atmosphere with reduced 
oxygen tension on a medium enriched with human blood The dis- 
ease has been produced m apes, monkeys and human subjects by 
the inoculation of a pure culture of the organism 

The chancroidal lesion in its earliest stage is a papule which 
soon undergoes ulceiation The ulcers vary from a few millimeters 
m diameter to the giant phagedenic chancroids, which originate in 
one of the small ulcers and extend peripherally The ulcers are 
superficial with irregular edges and are filled with a grayish exudate 
They bleed readily on manipulation and are very painful Inguinal 
adenopathy occurs to some degree m almost all cases but the lesions 
are not invariably accompanied by the formation of a bubo In the 
experience of the French authors the reported incidence of buboes 
is about 30 per cent among male patients Rauschkolb 14, 15 reported 
a 50 per cent mcidence in a group of males In contrast to syphilis 
the buboes m this disease are usually unilateral and painful The 
simultaneous occurrence of two infecting organisms in die same 
lesion will often produce buboes that are not typical of either and 
lead to a confusing clinical picture 

The primary lesion is usually located on the genitalia or the 
surrounding area Occasionally, extragenital lesions are encountered 
on the fingers, hps or tongue In men the common sites of involve- 
ment are die frenum and the skm of the penis, m women die labia 
minora, clitoris, fourchet and vestibule 3 Because of the proximity 
of these parts in the female to the anus, it is frequendy the site of 
a pamful ulcer Lesions of the uterine cervix have been infrequentiy 
reported in the American literature French authors feel that they 
are not rare entities Louste, Ducourtioux and Lotte reported in 
detail a case of chancroid of the cervix with associated inguinal 
adenopathy of the left grom They stated in dns paper that lesions 
of the cervix are fairly common and quoted Swart’s study of a 
number of such cases pubhshed in his diesis m 1873 In view of the 
reports of various investigators that it is difficult to inoculate die 
mucous membrane and produce ulcers and the paucity of reports 
in the literature of chancroid of the cervix one wonders if these 
lesions are very common 
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Some of the clinical characteristics of the lesion as seen on the 
cervix are well illustrated in the report of the two following coses 

REPORT OF CASES 

Case 1 —A woman, forty two years of age was seen at the Clime in June 
1044 She was sent by her physician for biopsy of a cervical lesion that he 
suspected might be malignant- She had consulted him because of burning and • 
soreness of the vagina and pain that had been present in the lower part of the 
abdomen for a week These symptoms had developed shortly after her return 
from Washington D C., where she had been visiting her husband- She also 
had noted a slight amount of irritating whitish vaginal discharge 

When the patient was examined at the Clinic she was obviously distressed 
Her temperature was normal- One tender lymph node was present in the left 
groin and three tender lymph nodes were present in the right groin The pel 
vie examination was conducted with difficulty because of tenderness Palpa 
lion of the uterus and adnexal regions did not reveal any abnormality Exam 
ination with a speculum revealed a moderate amount of whitish vaginal dls 
charge in which no Trichomonas or mycelial threads could be demonstrated. 
Mild vaginitis was present- The cervix was red and edematous and partially 
covered with a grayish white exudate that was removed without difficulty 
Removal of the exudate revealed a superficial ulcer on the underlying mucous 
membrane which bled readily There were three superficial ragged ulcers in 
the vaginal vault which varied from 0.5 to 25 cm in diameter They had a 
reddish serrated border and were partially covered with the same type of 
exudate as that on the cervix. Three darkfield examinations for Treponema pal 
lidum were negative as were cultures for Neisseria gonorrhoeae Examination 
of a smear from one of the ulcers revealed the presence of many gram negative 
bacilli resembling Hemophilus ducreyi A flocculation test for syphilis was 
negative After the completion of these examinations 4 gm. of aulfathlaxole 
was administered orally each day Three day's later the patient was free of 
pain the cervical lesion had begun to undergo involution and the vaginal ulcers 
were healing. At the end of a weeks therapy the cervix was healed and the 
vaginal lesions had disappeared entirely The inguinal lymph nodes were no 
longer palpable and the administration of sulfathiazole was discontinued Two 
weeks later the results of a phlvic examination were negative os was a floccu 
lation test The patient was instructed to report to her local physician for 
monthly serologic tests for three months 

2— A woman aged twenty-one years came to the Clinic in Septem- 
ber 1944 because of distress and discomfort in the lower part of the abdomen 
which were precipitated by sitting and which she said were due to some 
mres on her perineum Her difficulty had started a week previously about five 
days after her husband liad returned from the tropics She had noticed a whit 
isli watery irritating vaginal discharge that had caused vaginal burning and 
smarting About the time of the onset of the pelvic pain she had had what she 
colled the fiu " This Illness had consisted of aching chills and a temperature 
iL j F ^ * W0 < ^ IV * She nQ * kit well since and because of 

the distress in the lower part of the abdomen and discomfort occasioned by 
walking she had been fn bed most of the time 

At the time of the initial examination the patient was obviously distressed 
ana as she sat on tlie examining table sho bent over and clutched her rides 
1‘CT temperature was 99.8 F There were no palpable Ivmph nodes Inspec- 
tion of the external genitalia revealed several small superficial ulcers on the 
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red and inflamed mucous membrane of the introitus which was covered with 
a watery whitish discharge (fig 129, left) A similar ulcer was present on the left 
labium minus The vaginal speculum was introduced with difficulty because of 
the soreness of the parts The red, edematous, boggy cervix was covered with a 
whitish exudate (fig 129, nght) There were no lesions on the mucous membrane 
of the vaginal forruces Microscopic examination of fresh smears did not dis- 
close Trichomonas or mycelial threads and three darkfield examinations did not 
disclose Treponema pallidum There were many gram-negative bacilli which 
* resembled Hemophilus ducreyi Cultures did not disclose Neissena gonor- 
rhoeae and flocculation tests for syphilis were negative 



The administration of sulfathiazole was started but had to be discontinued 
because of the nausea and vomiting it mduced The patient was then given 
five intramuscular injections of 20,000 Oxford units each of the sodium sal 
of penicillin at intervals of three hours Two days later the pain had disap- 
peared entirely A week later, the discharge had ceased, the ulcers ha 
healed and the pelvic examination did not disclose any abnormality A month 
later, pelvic examination still failed to disclose any abnormality and the floc- 
culation tests for syphilis were again negative She is to report at monthly in- 
tervals for two more months for serologic tests 


Comment on Case 2 —The patients husband, a sailor, acquired 
a chancroid in January, 1944, while in the tropics and was treated 
with sulfanilamide The lesion rapidly underwent involution^ He 
returned home in September, 1944, and five days later his wife s in- 
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ness began The incubation period of chancroid is three to ten 
days Examination of the husband did not reveal any lesion of 
the genitalia. Smears and cultures from the glans penis and pros 
tatic cultures failed to demonstrate the presence of Hemophilus 
ducreyi It would appear that he was a earner of the organism m 
spite of the failure of our efforts to demonstrate it 


DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of cervical lesions is an ever present 
challenge to the gynecologist. The first consideration is that of 
deciding whether the lesion is of inflammatory or neoplastic on gin 
It is difficult at times to make this differentiation Pund aud Green 
blatt 0 15 have called attention to this problem in several publica 
Hons They reported two cases of granuloma venereum of the cervL v 
in which the lesion more nearly resembled carcinoma than granu 
loma They expressed the belief that biopsy of the lesion is of great 
importance, particularly in the late stages, in ruling out the pos 
sibihty of mahgnant changes and also m establishing the diagnosis 
in this disease Heyman and his co-workers expressed the opinion 
that the pathologic changes in the chancroidal ulcer are specific 
enough to enable one to establish a diagnosis They pointed out 
that this method is not well suited to use when the lesion is in an 
cady stage because of the discomfort that it causes the patient and 
that for such lesions other methods of diagnosis are of greater 
value. In our two cases the dim cal history and symptoms made 
the differential diagnosis between an inflammatory lesion and a 
neoplasm fairly obvious The multiplicity of the ulcers, their short 
Period of duration and the associated pain suggested that they were 
not of neoplastic origin. 

A number of other laboratory procedures have been worked out 
o supplement the clinical findings and minimize errors in diag 
^ Smears and cultures made from the lesions for Hemophilus 
j ncreyi and Neisseria gonorrhoeae are of help in further establish 
ng the diagnosis Grams stain will demonstrate the characteristic 
plump rods with rounded ends of Hemophilus ducreyi In 
id \ f 1 ' ° n * nre n °t secondarily infected it is much easier to 

le* 11 or 8nmsms even though they may be few than in other 

it ' 0n5 i k °^ ten advantageous to use the Pnppcnhcun stain since 
^revea s the characteristic "safety pm" forms Under suitable con 
on a* 1 * °l rec ^ ucc d oxygen tension die organisms can be cultivated 
um ennc hod with rabbits or human blood without too 
m ^h difficulty 

TrerhTn^ rC ^ UenC ^ occ o jT onoe of Hemophilus ducreyi and 

01713 pfllhdum in the same genital lesion makes it Imperative 
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that every such lesion be regarded as a chancre until proved other- 
wise Repeated darkfield examinations for Treponema pallidum 
should be done on every ulcerative lesion of the genitalia At least 
three such examinations should be done on three different days and 
no medication should be given during this time Flocculation tests 
should be checked for a period of three months after the ulcer has 
healed Knott and his co-workers warned that biologic false positive 
reactions for syphilis occur with surprising frequency m cases of 
chancroid, lymphogranuloma venereum and other types of non 
syphilitic genital lesions They emphasize that antisyphilitic treat- 
ment should not be instituted when a patient has a darkfield nega- 
tive gemtal lesion and a positive serologic reaction of low titer for 
syphilis, unless positive reactions are confirmed by repeated exami- 
nations They recommended that the reagin titer should be followed 
by' repeated quantitative tests 

Though opinions vary as to the specificity and sensitivity of the 
cutaneous test with the Ducrey vaccme, this test has been widely 
used as a method of diagnosis 7 The limitations of the value of this 
test he in several facts Since a positive reaction persists for years 
after the initial infection, one cannot be sure whether a positive 
reaction represents the existing infection or a previous one The re- 
action usually does not become positive for a period of five weeks 
after the initial infection though occasionally positive reactions are 


seen m five to ten days 

Auto-moculabon, a method of diagnosis, has the disadvantages of 
the development of a new area of infection that is not devoid of 
danger and of delaying the treatment for a period of at last forty' 


eight hours 

A review of the various diagnostic procedures that may be em- 
ployed reveals that no one test alone is infallible but that the diag- 
nosis must be arrived at by' employing several methods These, com 
bmed with the history and clinical picture, will lead to an accurate 


diagnosis 


TREATMENT 

Until recently' there was no effective therapeutic agent for the 
treatment of chancroid In the past, treatment was usually' came 
out over several weeks at the best and in many cases it was neces- 
sary to continue it for many weeks In 1938 Hanschell reported the 
successful use of sulfanilamide The lesions healed rapidly in five 
to ten day's without formation of a scar Sulfanilamide has the fur- 
ther advantage of not affecting the cluneal course or the serologic 
reaction for syphilis Since this report others have reported 4 a 
similar group of cases m which various sulfa drugs including su - 
fathiazole have been used with dramatic success 
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P enicillin was effective in the treatment of my patient who did 
not tolerate the sulfa drug Strahoscli and his associates reported 
that they observed the healing of chancroidal lesions in a group of 
twenty five patients who were being treated for primary and sec- 
ondary syphilis with penicillin They noted that if the lesions were 
small they healed m seven and a half days In five cases the patients 
needed additional treatment with sulfathiazole The dosage of 
penicillin varied from 300,000 units for ten patients to 600 000 for 
fifteen patients over a seven and a half day period Greenblatt 6 m 
dis cussing the paper of Strnhosch and associates stated that in his 
experience the treatment of three patients with 100,000 200 000 and 
600,000 units of penicillin respectively had been ineffective Penial 
lin also has the objectionable property of masking undiagnosed 
syphilitic lesions and probably should not be used except for the 
occasional patient who does not tolerate sulfathiazole 
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HABITUAL ABORTION 

Abthub B Hdnt 

Such great confusion Is attendant on the problem of habitual 
abortion that there is almost no uniformity of opinion among ob- 
stetricians and gynecologists concerning t h is important phase of 
infertility The disagreement centers around an acceptable deflm 
tfon of the term and especially around the value of treatment for 
the condition Many of the discussions of a definition of the term 
"habitual abortion" seem only of academic importance and yet it is 
obviously of practical Importance that all have in mind a clear-cut 
entity when the subject is studied and when results of such study 
are reported In the most rigid definition of the term it is applied 
only to the case m which the entire child bearing career is composed 
of three or more spontaneous abortions in the first trimester or the 
first half of gestation Some obstetricians loosely regard the condi 
tlon as a tendency to abort or undergo fruitless pregnancies regard 
less of how tho sequence of these failures falls in with the delivery 
of living infants Others confine the use of the term to cases in 
which at least two or more spontaneous abortions have occurred 
since the birth of any living infants 
The expressed attitude of physicians on habitual abortion vanes 
from one of almost complete cynicism and therapeutic nihilism on 
the one hand to that of confident enthusiasm od the other Malpas 
perhaps best expressed the conservative attitude by storing that 
chance best explains recurrent abortion in a given individual and 
that except in the presence of such tangible factors as the so-called 
toxemias of pregnancy and complicated heart disease patients with 
sequential fruitless pregnancies do as well in future pregnancies 
without treatment as with it Javert and Stander, on the other band 
reported that in 100 per cent of forty six cases of threatened, spon 
taneous and habitual abortion, abortions occurred when no treat 
ment was given whereas they occurred in only 9 per cent of thirty 
three such cases in which treatment was given Their data on 
habitual abortion (three or more consecutive abortions) indicate 
that abortion occurred in all of eight cases in which no treatment 
was given and in one of fourteen cases (7 per cent) in which treat 
ment was employed. 

ETIOLOCIC FACTORS IN HABITUAL ABORTION 
Pathologic physiology along the following lines has been Incrimi 
nated in habitual abortion defective oogenesis or spermatogenesis 
96S 
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hypofunction of the thyroid gland, serologic disturbances, vitamin 
deficiencies, especially of vitamins E, C and K, disturbances of 
glycogen metabolism and storage of glycogen in the endometrium, 
certain endocrine disturbances of the anterior pituitary gland and 
the corpus luteum, and disturbances in the production of estrogen 

Hertig and Livingstone and many others (since Mall) have 
shown that in approximately two thirds of spontaneous abortions 
the ovum is grossly defective The extent to which this observation 
apphes m cases of habitual abortion depends somewhat on the 
analysis of the statistician 

Absence of oogenesis is diagnosed m a rough way by endometrial 
biopsy either premenstrually or by serial endometrial biopsies m 
long periods of amenorrhea When oogenesis does not occur, the 
biopsies fail to reveal any secretory effect The role of defective 
spermatogenesis in habitual abortion is poorly understood at present 
There is more agreement concer nin g low basal metabolic rates 
among women who have habitual abortion, and administration of 
desiccated thyroid in proper doses as measured by the rise in the 
basal metabolic rate to within the limits of normal is indicated The 
role of serologic factors, such as the Rh and the A and B factors, 
in repeated abortion has been discussed by Levine He and others 4 14 
have data to show that the Rh factor is unimportant m the general 
incidence of habitual abortion Studies on vitamins C and K are in 
terestmg and suggestive but their importance in causmg repeated 
abortion has not been established definitely A few years ago the 
use of vitamin E gamed some favor in the treatment of habitual 
abortion based on its success m several small senes of cases wherein 
no other therapeutic agent was employed The majority of ob- 
stetricians and gynecologists probably now doubt its value but many 
of them, while skeptical of any worth m its use, still employ it since 
it probably does no harm and may be of some unknown value to the 
human bemg as it is to the rat Cows apparently do not need it to 
conceive and reproduce successfully 10 Its value in habitual abor- 
tion m the human bemg is difficult to demonstrate objectively 
Hughes' studies suggested endometrial deficiencies m glycogen and 
certain enzymes m cases of abortion and ovarian dysfunction These 
may represent poor ovarian function or a refractory state in the 
endometrium 

Detailed studies of pituitary and ovarian function in the preg- 
nancies of patients subject to habitual abortion have been rather 
sketchy Hamblen has been disappomted with the inability of ade- 
quate progesterone therapy to raise the level of pregnandiol in the 
urine He has observed m rare cases, as I have, that very low leve s 
of pregnandiol (even to complete absence on one assay m preg- 
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nancy) will adjust themselves and the pregnane) will continue 
Vaux and Rnkoff have presented some evidence of low levels of 
estnn and pregnandiol for which they think treatment with estrogen 
combined with progesterone is merited Their results from this treat 
ment seem encouraging 

INVESTTFATION OF THE COUPLE IN CASES OF HABITUAL 
ABORTION 

Minimal examination of the male is often satisfactorily effected 
by thorough examination of satisfactory specimens of sperm If this 
gives evidence of fault) spermatogenesis, general and urologic 
examinations together with a determination of the basal metabolic 
rate are indicated and the usual therapeutic measures should follow 
although the results admittedly are not as yet, well established 
In addition to a careful history and examination the woman 
should have a test of the basal metabolic rate and a premenstrual 
endometrial biopsy If assays for gonadotropic hormone, estrogen 
and pregnandiol are available, they are perhaps worth while if done 
at the proper tune of the menstrua] cycle Javert and Stander were 
of the opinion that determinations of vitamin C nnd prothrombin 
bme are valuable 

Hertig and Livingstone wisely advised that pathologic states per 
tinent to the etiology of habitual abortion be corrected before con 
cephon with the hope that a higher incidence of normal ova be 
obtained This is obviously good advice but in practice It is often 
difficult to demonstrate tangible faults and correct them Also much 
of the prophylactic treatment against abortion cannot be gi\ on 
until conception has occurred The diet and intake of vitamins can 
be improved before conception A low basal metabolic rate should 
he corrected then and occasionally demonstrable deficiencies m 
ovarian or pituitary function can be improved. More often no such 
pathologic state can be uncox ered before conception nnd the pa 
tients fertility as far as concerning goes is good 

prophylactic treatsient of habitual abortion 

Remits are much better if patients with habitual abortion are 
heated proph) lactically as soon as the fact of conception can be 
demonstrated rather than to employ active treatment after abor 
tion as evidenced by bleeding or cramping or both, is actually in 
Progress 

Therapeutic agents that haxe been used xvith xamng frequencx 
In the treatment of habitual abortion are progesterone xatnmm E 
desiccated thyroid estrogen, xltamins C nnd k and gonadotropins 
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Many reports are concerned with the use of only one of these agents 
while others deal with two or more 
For several years my colleagues and I have in general been more 
interested in giving these patients a combined method of treatment. 
In this method we use all medicaments which theoretically play a 
part in maintaining pregnancy and we are of the opinion that the 
patient is more likely to be placed in a normal physiologic environ- 
ment for successful leproduction than with only one type of treat- 
ment This method may be criticized as not bemg scientific for we 
do not ascertain which specific deficiency exists m a given case of 
habitual abortion However, we frankly are more interested in sal- 
vaging a baby if possible for the individual patient Furthermore, 
the composite method of treatment m itself can be evaluated and 
this is perhaps as far as we should go m fairness to the patient as 
long as present knowledge of habitual abortion lies somewhere 
between outright empiricism and certain knowledge 

Progesterone.— The exact dose of progesterone required to cor- 
rect a deficiency of this substance m a given case of habitual abor- 
tion is probably unknown Most observers beheve it is much greater 
than was originally supposed Because of its expense the patients 
means may be the deciding factor as to how much she can tale 
as a daily dose for the several months that it may be required 
Anhydrohydroxy progesterone, the preparation for oral administra- 
tion, seems less efficacious milligram for milligram m substituting 
for a deficient corpus luteum than m progesterone itself, since about 
five times as large a dose is required for an equal effect However, 
the decreased cost and the convenience of steady administration of 
the drug are the advantages of the oral preparation From 10 to 30 
mg of anhydrohydroxy progesterone is given daily and m many 
cases progesterone also is administered intramuscularly in doses 
from 2 to 10 mg every other day or twice a week This treatment 
is carried on until the first four and a half to five months of gesta- 
tion have passed If spotting or cramping ensues, the dose of p r0 ' 
gesterone given intramuscularly should be increased to from 10 to 
20 mg and it should be given daily until signs of abortion subside 
or the abortion becomes inevitable or complete 

Estrogen —For at least five years my colleagues and I, largely 
through the influence of one associate, Dr Lois A Day, have used 
estrogen in the combined or composite method of treatment n 
has generally been conceded that progesterone and estrogen &r e 
antagonistic hormones and, therefore, the latter because of its 
motile effect on the uterus is contraindicated m the treatment or 
abortion There are, however, equally good reasons for its use For 
example, the corpus luteum produces both estrogen and proges- 
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terone Both hormones seem needed for the proper metabolism of 
each one As much and perhaps more estrogen is produced in the 
luteal phase than in the estrogenic phase of the menstrual cycle 
Vaux and Hakoff discussed these and other considerations when 
they expressed their opinion that estrogens are of value m the 
prophylaxis of abortion Diethylstiibestrol is the drug of choice 
with us because it is less expensive than other preparations and is 
effective when administered orally The dose employed has varied 
from 1 to 10 mg daily, usually the lower range of this dose is em 
ployed especially in the early weeks of pregnancy 

Vitamin E — Opinion vanes sharply as to whether or not this 
substance has any value in the prevention of abortion If it is used 
in composite treatment, a dose of about 50 mg. a day of alpha 
tocopherol is given. 

Thyroid —It has long been known that pregnant patients who 
have significantly lowered basal metabolic rates tend to abort and 
also tend to carry to term when the deficiency is properly corrected 
by the administration of desiccated thyroid The basal metabolic 
rate should be raised from its low level to about — 5 to 0 per cent 
or possibly slightly higher during pregnancy if no symptoms of ex 
cessive dosago appear Several of my colleagues and I also are of 
the opinion that it is worth while to administer thyroid substance 
carefully to women who are afflicted with habitual abortion even 
though the basal metabolic rate is not markedly lowered It must 
be remembered that the potency of the various thyroid substances 
varies considerably according to the manufacturer 

Gonadotropins —Hamblen and others still have a place for 
gonadotropins in their treatment of habitual abortion The various 
commercial preparations may be used but at the Clinic we prefer 
pregnancy serum, a crude product which probably contains several 
hormones The excellent results reported by Rosenfeld in 1938 have 
been largely overlooked in the literature. In his cases pregnancy 
serum was the only medicament employed except for the incon 
sistent use of vitamin D Rosenfeld reported only one failure in 
twenty cases In the one instance of failure the patient was earned 
to the twenty fourth week when premature separation of the pla 
centa interrupted the pregnane} Her five previous pregnancies had 
not gone pnst the eighth week Rosenfeld s twenty patients pre 
viouslj had had i total of eighty six pregnancies and only thirteen 
babies had been dehvered He attributed the first use of pregnane} 
scrum in habitual abortion to ScTlhelm who with this mode of 
therapy had carried eight of nine patients to term Howes er sescrnl 
of SciUieim s patients could hard!} be said to base true habitual 
abortion Because of Rosenfeld s study and for theoretical reasons 



970 


ABTHUB B HUNT 


I still use pregnancy serum m the composite treatment of habitual 
abortion Twenty c c of the stenle serum from a pregnant donor 
who has a negative flocculation test for syphilis, is injected intra- 
muscularly each month up to the sixth month It is probably wise 
to avoid the use of whole blood for Rh-negative women because of 
the danger of lso-immumzmg them to the Rh factor The use of any 
human serum, such as this, incurs the remote but real nsk of trans- 
mitting infectious jaundice to the recipient which may not develop 
until some weeks later There is as yet no practical test for deter 
mining whether a given batch of serum is entirely safe in this re 
gard. 

Diet.— Too little emphasis has been placed on the importance of 
diet in habitual abortion The well-known fact that a high protein 
diet increases production of eggs m hens and production of milk in 
cows may have significance for human bemgs When the fanner is 
no longer interested m egg or milk production in a given set of ani- 
mals, he stops the heavy feeding of protem and substitutes carbo- 
hydrate (com), production falls and the animals gam weight for 
the market Therefore, a high protem diet and reasonable adminis 
tration of multiple vitamins seem indicated even before conception 
and throughout the period of pregnancy and lactation Dietary cor 
rection of patients that are either overweight or underweight is ad 
visable before conception also 

General Measures —Several general measures, such as rest m 
bed, have always been used m the hope of preventing abortion 
The avoidance of coitus is always desirable not only because of 
mechanical reasons but possibly because of untoward endocnne 
effects Moderation m daily living is a common sense course to be 
advised 

THE QUESTION OF FETAL ANOMALIES IN CASES OF HABITUAL 

ABORTION 

Smce it is well known that the majority of embryos m spon 
taneous abortion have major defects, it has often been feared that 
the treatment of habitual abortion will prolong the life of sucn 
embryos to result at birth m a large number of grossly deformed 
babies Hertig and Livingstone as well as Shute in their reviews 
of the question have shown that to some extent this is probably true 
The incidence of anomalies in such cases does rise but no higher 
than m the neighborhood of 2 to 4 per cent of all such babies de- 
livered after treatment for habitual abortion This has not in genera 
been regarded as reason m itself for giving up the attempt to treat 
cases of recurrent abortion 
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RESULT OF TREATMENT 

True habitual abortion, that is three or more spontaneous abor 
bons in the same case, without any other pregnancies, is a rare 
condition Javert and Stander found it occurred in one among 411 
pregnant women in a senes of 24,289 admissions of pregnant women 
to the New York Hospital. Because of its rarity it is difficult if not 
impossible for one physician to report w ell-controlled results in an 
impressive senes of cases Therefore collective reviews of reported 
cases have to be depended on for this information and these cases 
meet or fail to meet the varying definitions of the syndrome 
Hertig and Livingstone collected 681 cases of so-called habitual 
abortion and observed that 564 patients (82,8 per cent) went 
through pregnancy on treatment Kotz, Parker and Kaufman re 
viewed the reports of 273 cases Two hundred and sixteen patients 
(79 1 per cent) went through pregnancy while receiving treatment 
There was of course considerable duplication in these two senes 
Kotz and his associates also reported seventeen cases of true 
habitual abortion with one failure of treatment Thus 94 1 per cent 
of this small senes of patients went through pregnancy successful!) 

COMMENT 

Those who feel that the treatment of habitual abortion has no 
value point out that most reports of treatment in cases of recurrent 
abortion are favorable regardless of the drug or drugs used and 
regardless of the dosage This, however, may not be as illogical as 
it seems at first The various hormones and vitamins used in treat 
ment of liabitual abortion are often not too unrelated chemically or 
in their physiologic action. Some workers are of the opinion that 
the thyroid acts through the pituitary to increase luteinization and 
that vitnmin C stimulates the growth of the corpus luteum (which 
in itself has large amounts of this vitamin) 8 10 Gonadotropins m 
addition to their substitution effect for the pituitary may stimulate 
the production of estrogen and progesterone from the ovary The 
moro direct effect of estrogen and progesterone has been mentioned 
With the possible exception of desiccated thyroid the dosage of 
which is determined by the basal metabolic rate the exact dose of 
the various drugs used for habitual abortion is still largely empiric 
There rue sev cral reports of good results in the treatment of habitual 
abortion with secminglv minute doses of drugs I will take proges 
t crone medication as an example As nearly as can now be ascer- 
tained, the requirements of progesterone from the corpus luteum 
and the placenta vary from 5 to 50 mg daily and rise from the 
lower figure upward as the placenta takes over the funebon of 
making progesterone. It is not necessarv or perhaps desirable that 



972 


ARTHUR B HUNT 


all of the required progesterone be supplied by substitution therapy 
There is little proof that the corpus luteum any more than any other 
endocrine gland functions on an all or none basis It is more prob- 
ably making progesterone but not enough Usually when substitu- 
tion therapy is complete and the doses reach 200 per cent of require- 
ments, the function of gland involved is depressed Moderate doses 
probably supplement a defective corpus luteum better than either 
homeopathic or excessive ones 

Treatment for habitual abortion has an indirect effect on the 
patient which Hamblen has called “psychologic conditioning ” The 
patient is encouraged by the earnest, orderly method of treatment 
prescribed and by the implication that the prognosis may not be 
hopeless She is encouraged to hve more carefully and to co-operate 
in treatment 

It can be observed that in many senes of reported cases the 
piognosis is no worse and may even be slightly better in treated 
cases of recurrent abortion as the number of abortions in the past 
history increases The report of hotz and his associates is an example 
of this Those who decry the value of treatment must take note of 
this Even Malpas has reported that after the third spontaneous 
abortion, the prognosis for a successful pregnancy is progressively 
poorer if treatment is not given Of course there will always be two 
gioups of patients that plague and embarrass physicians who en- 
thusiastically view the tr eatment of habitual abortion One type of 
patient, weaned and discouraged by past treatment for habitual 
abortion, appears for prenatal care too late for treatment but never- 
theless completes her pregnancy successfully The other type of pa- 
tient continues to abort or miscarry time after time m spite of any 
and all therapy The latter type of patient has good enough genital 
physiology to conceive but not good enough reproductive function 
to carry her through pregnancy no matter what type of semi- 
empiric treatment available today is employed 

However, until well-controlled senes of cases of habitual abor- 
tion without treatment are presented that match m results those 
that have been reported with treatment the obstetrician and gyne- 
cologist are still justified m attempting to treat women for habitua 
abortion No instances of maternal damage have yet come to hgn 
from reasonable attempts at such treatment The purpose and de- 
tailed method of composite treatment to place a woman in as favor- 
able physiologic environment as possible for successful reproduction 
have been outlined 

REFERENCES 

I Hamblen, E C Some clinical observations on the endocrinology of abor- 
tion Am J Obst & Gynec. 41 664-675 ( Apr ) 1941 



HABITUAL ABORTION 


973 


2. Ilcrtig, A. T and Livingstone It G Spontaneous, threatened and habitual 
abortion their pathogenesis and treatment New England J Med. 230 
797-800 (Jane 29) 1944 

3 Hughes, E C Relationship of glycogen to problems of sterility and ovular 

life Am J Obsti & Gynec. 49 10-17 (Jan.) 1945 

4 Hunt, A. B The Rh factor in repeated abortion and miscarriage. Proc. 

Staff Meet., Mayo Clin 20 20-28 (Jan. 24) 1945 

5 Jnvert, C T and Stander H J Plasma vitamin C and prothrombin con 

centraticm in pregnancy and in threatened, spontaneous, and habitual 
abortion. Surg Gynec. 6c Obsti 76 115-122 (Jan ) 1943 

6 Kotz, Jacob Parker Elizabeth and Kaufman, M S Treatment of recur- 

rent and threatened abortion report of 220 cases. J Clin. Endocrinol 
1 838-849 (Octi) 1941. 

7 Levine, Philip Serological factors as possible causes In spontaneous abor- 

tions. J Hered. 34 71-80 (Mar ) 1943 

8 Ley L-. Quoted by Kotz, Jacob Parker Elizabeth and Kaufman M S 

9 Malpas Percy The categories of abortion and abortion stillbirth se- 

quences J Obsti fit Gynaec. Brit. Emp 49 05-81 (Feb ) 1942. 

10 Peterson W E.. Personal communication to the author 

11 Rosenfeld, S S Habitual abortion treatment by Injection of pregnancy 

serum. New York State J Med 38 44CM43 (Mar 15) 1938 
12. Sellheim, H Blutserum gesunder Schwangerer gegen Abortieren Zentralbl. 
f Gynak. 57 2220-2232 (Sept. 23) 1933 

13 Shute Evan Wheat germ off therapy HI. Rat experiments lactation, 

clinical uses, “failures," and effect upon congenital anomalies Am J 
Obst & Gynec. 35 810-817 (May) 1938 

14 Vaux, N W and Rakoff A. E t Estrogen progesterone therapy a new ap- 

proach in the treatment of habitual abortion, studies indicating Its ra 
tionale In 24 treated cases Am J Obsti & Gynec. SO 353-365 (Octi) 
1945 

15 Vogt, E.. Quoted by Kotz, Jacob Parker Elizabeth and Kaufman M S 




CUMULATIVE INDEX 


Abdomen war wounds mechanical 
Intestinal obstruction following 
March, 337 

Abdominal pain, acute medical prob- 
lems In July 913 
tumors splenomegaly and, dlffcren 
tlfltion July 793 
Abortion habitual, Julu 965 
Acne vulgaris, penicillin In March 
400 407 408 

Addisons disease, breast enlargement 
In Jan ^ 130 

Adrenal arteriosclerosis unilateral. 
May 675 

cortex, endocrine turoora sex pre- 
cocity In Jan., 202 
In headache July 820 
Aerosols in prevention of rheumatic 
fever. May 499 

Agranulocytosis following thiouradl 
therapy March, 298 
Albrights syndrome Jan ^ 128 206 
Alum abscess, prevention, Jnn, 51 
Amebiasis cutis, March, 411 
Amenorrhea with obesity and symp- 
toms of pituitary deficiency May 

084 688 

Amytal fa convulsions Jan 107 180 
Analgesics in headache, July 826 
Anemia, aplastic, /an, 89 
hemolytic, Jan ^ 90 July 744 
acute dependent on Hh factor 
July 747, 754 
atypical, July 749 
chronic, /an T 95 
of newborn. Jan 91 
hypoplastic, chronic, Jan 90 
bon deficiency Jan ^ 88 
Lederers, Jan , 91 July 747 751 

Mediterranean Jan n 93 

pernicious July 735 

iplenltL July 763 
'"on Jakjch, /ot, 89 
Anemia, of childhood /am 87 
iKfe* P« lo rt> Alov 604 
nnuwotlcs In bronchlcctnjl, Julu 866 

fa IntaUnal diwiK, /ufy 919 

Amdelia : in children, /an, 160 161 
°rta abdominal, arteriosclerosis of 
May 671 

coarctation heart sounds fa /cm, 40 
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Aorta, thoracic, arteriosclerosis of, hy 
pertenrion associated with May 663 
Aplastic anemia, Jan. 89 
Arteriosclerosis adrenal, unilateral 
May 675 
cerebral. May 670 
dietetic and general core. May 679 
gastroduodenal. May 673 
Hypertension due to May 659 
intestinal. May 672, 673 
of abdominal aorta. May 671 
of extremities. May 675 
of spinal cord. May \ 679 
of thoracic aorta. May 663 
pancreatic. May 673 
renal, Mau 674 
splenic, May 674 

Arthritis, cholesterol content of urine 
fa May 644 

chronic, manipulative therapy May 
641 

orthopedic measures May 635 
physical therapy May 623 
prevention of faint deformity 
Mau 630 

vitamins fa. May 616 
menopausal May 570 
estrogen therapy May 579 
supportive measures, Mau 580 
thyroid therapy May 579 
pneumococcal, penicillin in, Mau 
584 

rheumatoid, gold salts in problem 
of dosage May 545 
toxic hepatitis from, and Its 
effect on the arthritis. 
May 553 
juvenile. May, 568 
pericardial effusion in, May 562 
roentgen treatment. May 012 
Arthrodesis fa arthritis May 644 
Arthroplasty fa arthritis May, 043 
Asthma, bronchiectasis and, July 865 
Atelectasis due to screw fa bronchus 
Jan~ 105 

Auscultation of heart in children, Jan >, 
36 

Autistic thinking in paraplegia Mardt 
47 6 

Avertin fa status epllcpticus, /an. 168 
Aviators blackout and unconscious 
ness In July 833 
Axosulfamidc See NcopwntotiL 
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Bacteremia, streptomycin in, July, 
857 

Banb’s syndrome, July, 763 
Barbiturate intoxication, July, 886 
chrome, July, 887 

Baths, hot, in chrome arthritis. May, 
626 

Benadryl in headache, July, 827 
Benign disease, radium in, July, 954 
Bde ducts, atresia, congenital, Jan., 77, 
81, 82, 85 

Birth spots, blue, Jan , 22 
Blackout m aviators, July, 833 
Breast, enlargement, in pediatric prac- 
tice, Jan, 121 

Bromide intoxication, July, 884 
Bromides m convulsions, Jan , 169 
Bronchial obstruction in infants and 
children, Jan, 105 

Bronchiectasis due to screw in bron- 
chus, Jan, 105 

nonsurgical management, July, 863 
Bronchoscopy m bronchiectasis, July, 
865 

Brucellosis with splenitis, July, 772 
Bursitis, roentgen therapy, results, 
May, 614 

Caffeine in coronary thrombosis, 
May, 666 

Calcium in headache, July, 825 
Capsulotomy in arthritis, May, 643 
Car sickness in children, Jan , 160 
Carboxythiazole in ulcerative colitis, 
streptococcal, July, 922 
Carcinoma of colon and rectum, 
March, 307 

clinical aspects, March, 312 
complications, March, 318 
treatment, March, 322 
of hver, metastatic, with spleno- 
megaly, July, 770 

of pancreas, gastroscopy in, July, 
910 

of stomach, gastroscopy in, value, 
March, 305, July, 904 
radium m, appraisal of, July, 945 
Cellulitis secondary to dermatophy- 
tosis, penicillin in, March, 406, 407, 
409 

Centrifugal force, blackout in aviators 
and, July, 833 

Cephalgia, histamine, treatment, July, 
822, 823 

Cerebral arteriosclerosis. May, 676 
Cervix uteri, chancroid, July, 957 
Chancroid of cervix uten, July, 957 
Chicago area, growth of pediatrics in, 
Jan ., 3 

program for underprivileged and 
handicapped children, Jan , 215 


Child health in postwar penod, Jan, 
214 

Children, diseases, symposium on, 
Jan ^ 1 

Chloral hydrate poisoning, July, 889 
Chlorosis, Jan ., 89 
Cholesterol content of unne in arthri 
tis. May, 644 

Chorea in rheumatic fever, Jan-, 27, 32 
Sydenham’s Jan ^ 164 
Choriomeningitis, lymphocytic, lm 
mune serum in, Jan, 69 
Chononepithekoma of ovary, sex pre- 
cocity in, Jan , 200 
Cirrhosis of liver with splenomegaly, 
July, 769 

Climate and rheumatic fever, May, 500 
Coarctation of aorta, heart sounds in, 
Jan, 40 , 

Colitis, ulcerative, due to venereal 
lymphogranuloma, sulfonam- 
ides in, July, 924 
diagnosis and management, 
March, 329 , 

regional, sulfonamides in, July, 925 
streptococcal, sulfonamides and 
antibiotics in, July, 919 
Colon, carcinoma, March, 307 

obstruction, following war rounds 
of abdomen, March, 540, 342 
Coma in acute infections of childhood, 

Convalescent serum in virus diseases, 
prophylaxis and treatment, Jan n 

m whooping cough prophylaxis, 

JaT1 > 53 T « 
treatment, Jan , oo 

Convulsions in acute infections o 

childhood, Jan~ 173 

m infancy and childhood, Jon, xw 

treatment, Jan , 166, 179, 180 

Coronary thrombosis, May, 064 

Cryptorchidism, breast -enlargemen 

with, Jan , 126 

Dependence, tendency, in paraplegia, 

March, 476 

Dermatitis exfoliativa neonatorum, 

Jan ^ 18 

"flea-bite,” Jan ,20 i 

Dermatophytosis with secondary cei 
Iuhbs, penicillin in, March, 4 , 
407, 409 - 

Dermatoses of newborn, Jan , i < ^ 

pyogenic, penicillin in, Marcn, 
Dextrose in headache, July, o-A 
Diabetes mellitus, globin insulin m, 
July, 937, 942 

insulin in, types and their us > 
July, 933 



CUMULATIVE INDEX 


977 


Diabetes mellituj, protamine zinc in 
sulln in July 936 939 
combined with soluble insu 
Ifn, July 937. 940 
soluble insulin in, July 935 938 
Diathermy In chronic arthritis Afay 
628 , , 
Diet for hospitalized patients March 
353 

In arteriosclerosis May 679 
in gout, Afay G01 
in habitual abortion July 970 
in rheumatic fever prophylaxis 
May 498 

Digitalis in congestive heart failure, 
Afay 670 

in coronary thrombosis May 667 
Dihydroergotamfne in headache July 
821 

Dilantin In convulsions Jan* 169 
Diphtheria, polyneuritis following 
A/arch 445 

Diverticulitis of colon, sulfonamides 
In, July 929 

Ductus arteriosus patent, heart sounds 
in Jon., 38 

Duodenum, sclerosis of arteries May 


673 

Dupuytren s contracture, vitamin E 
(tocopherol) therapy Jan , 221 
Dysentery bacillary streptomycin in 
July 859 

sulfonamides in July 928 
Dysmenorrhea with obesity and symp- 
toms of pituitary deficiency Afay 
684, 686 


Ecthyma penicillin in March 406 
407 

Eczema told dermatitis. Infections 

penicillin Jn March 406 407 408 

Edema, local areas In newborn, /on, 

22 

Electrotherapy In chronic arthritis 
May 630 

Embryoma teratoid of ovary sex pre 
cocity In Jan., 199 

Emetine in ulcerative colitis March 
334 

Emotional factors in illness March 

Emphysema pulmonary obstructive 
Jan . 109 

Encephalitis spring-summer Immune 
serum In Jan 69 

Encephalomyelitis equine immune 
serum in prophylaxis and treatment 
Jan , 08 

Endocarditis bacterial. subacute 
splenomegaly with July 773 


Endocrine therapy breast enlarge- 
ment due to jan , 130 
tumors sex precocity In, Jan , 199 
Enteritis, regional, sulfonamides In, 
July §26 

Epilepsia min oris continuans Jon., 166 
Epilepsy convulsions of Jan , 163 168 
Epinephrine In coronary thrombosis 
Afou 660 

in headache July 821 
Ergotamine tartrate in headache July 
821 

Erythema, toxic, of newborn /mu, 20 
Erythroblastosis fetalis Jam, 76 79 
81 83 91 

transfusion therapy Jan 83 
Estrogen therapy In habitual abortion 
July 068 

in menopausal arthritis May 579 
Estrogens use, breast enlargement 
following Jar i, 131 
Euphylline in coronary thrombosis. 
May 669 

Fxercise in chronic arthritis May 629 
Exophthalmic goiter preoperativ© 
preparation, tniouradl in March 
283 


Fat necrosis subcutaneous traumatic, 
Jan , 20 

Fean In children Jon, 155 
Fever convulsions in, /an, 104 
Flbrositis, roentgen therapy results 
May 614 

vitamin E (tocopherol) therapy 
Jam 221 

Flat feet in children Jan 147 
“Flea bite" dermatitis, Jan., 20 
Flosdorf ngglutinogen test In whoop- 
ing cough, Jan, 53 
Foc^i trench postwar aspects March 

Foramen ovale open, heart sounds in 
Jan, 39 

Fcrrefgn body in bronchus Jan, 105 
Frustration feeling of in paraplegia 
March, 476 

Furunculosis penicillin in, March 
400 407 


Gastritis, gastroscopy in value 
March 304 July 007 
Gastroscopy, clinical value March 
303 July 003 

contraindications March 306 
Gaucher* disens© July 784 
German measles thrombocytopenic 
purpura following March 401 
Globin Insulin In diabetes July 937 
942 
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Gold salts m rheumatoid arthritis, 
problem of dosage, Mat), 545 
toxic hepatitis from, and its ef- 
fect on rheumatoid arthntis, 
May, 553 

Gonadotropins m habitual abortion, 
July, 969 

use, breast enlargement following, 
Jan , 130 

Gonorrhea, control measures, unfortu- 
nate pubhc health aspects, Jan , 233 
Gout, recognition and management. 
May, 597 

Granulosa cell tumors of ovary, sex 
precocity in, Jan , 200 
Gynecomastia with small testes, as- 
permatogenesis and excessive urin- 
ary gonadotropins, Jan , 125 

Handicapped children, physician’s op- 
portunity for service to, Jan , 211 
Headache, classification, July, 815 
treatment, July, 8 11 
Heart disease, congenital, murmurs of, 
Jan , 38 

rheumatic, Jan , 25, 32, May, 510 
hazards. May, 516 
murmurs in, Jan , 41 
pathogenesis, May, 514 
pregnancy in, May, 521 
treatment. May, 518 
failure. May, 667 
congestive. May, 669 
in acute rheumatic fever, treat- 
ment, May, 513 
left ventricular. May, 668 
nght-sided. May, 670 
murmurs m children, clinical sig- 
nificance, Jan, 35 
rupture. May, 667 

Heat, application, m chrome arthntis, 
May, 625 

Hemic murmurs, Jan , 37 
Hemolytic anemias, July, 744 
in children, Jan, 90 
disease of newborn, Jan , 76, 79, 81, 
83, 91 

Hemopoiesis, abnormal, splenomegalies 
of, July, 735 

Hemorrhage, gastnc, unexplained, gas- 
troscopy m, value, July, 908 
subarachnoid. May, 678 
Hepatitis, toxic, during gold salts ther- 
apy, effect on rheumatoid arthntis, 
May, 553 

Herniation of nucleus pulposus, March, 
432 

Herpes, immune serum m, Jan , 69 
Histaminase in headache, July, 827 
Histamine in headache, July, 822 
Histoplasmosis, July, 775 


Hormones, sex, production, develop 
ment of, Jan , 185 

Hospitalization, prolonged, problem 
of nutrition m, March, 349 

Hydromassage m chronic arthritis, 
May, 630 

Hypermen orrhea with obesity and 
symptoms of pituitary deficiency, 
May, 685, 694 

Hypernephroma, splenomegaly and, 
differentiation, July, 795 

Hypertension due to artenosclerosis, 
and its complications. May, 659 
thiocyanates in, July, 869 

Hyperthyroidism, preoperative prep- 
aration, thiouracil in, March, 283 
thiouracil in, July, 845 

preoperative preparation, March, 
283, July, 849 

Hypomenorrhea with obesity and 
symptoms of pituitary deficiency, 
May, 684, 690 

Hypothalamus, lesions, sexual pre- 
cocity in, Jan*, 197, 198 


Icterus neonatorum, Jan, 75, 78, 81, 
83 

praecox, Jan , 78, 79, 81, 83 
nuclear, Jan , 77, 80, 82, 84 
Illinois program for underprivileged 
and handicapped children, Jan , 215 
Immune serum m virus disease pro- 
phylaxis and treatment, Ian, 61 
in whooping cough prophylaxis, 
Jan, 53 

treatment, Jan, 55 
Immunization clinic, whooping cougn, 
Jan ,47 

Impetigo contagiosa, penicillin in, 
March, 406, 407 
of newborn, Jan ,17 
Infant, premature, physiologic anemia 
of, /on, 88 

Infections, acute, of childhood, neuro 
psychiatric symptoms, Jan , h J 
chrome, of childhood, anemia due 
to, Jan , 89 

Influenza, epidemic, immune serum 
in, Jan , 68 

Insulin m diabetes, July, 933 
globin, July, 937 942 
protamme-zmc, July, 936, twa 
combined with soluble insulin, 
July, 937, 940 
soluble, July, 935, 938 
types and their uses, /(«!/, 
Interventricular septum detect, neaix 
sounds in, Jan , 38 , 

Intestinal diseases, newer sullona 
ides and antibiotics in, July, 
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Intestinal obstruction mechanical, fol 
lowing war wounds of abdomen 
March 337 

surgery sulfonamides in preopera 
tively July 930 

Intestines Infarction of May 673 
small^ arteriosclerotic changes May 

Intervertebral disk rupture of March, 
431 

Iodine In hyperthyroidism thicruradl 
and, March 285 
Iron deficiency anemia, Jen, 88 

Jacksonian convulsions Jim, 160 
Jaundice, hemolytic, congenital, July 
748 

In newborn /on, 76 
Intercurrent during gold salt ther 
apy of rneumatola arthritis ef 
feet on the arthritis May 553 

Kidney arteriosclerosis May 074 

Ledereb • anemia, Jan, 91 July 747 
751 

Leiomyosarcoma, abdominal, mistaken 
for splenomegaly. July 794 
Lethargy in acute Infections of child 
hood /an, 174 
Leukemia, July 737 
lymphatic, chronic, July 740 
roentgen therapy July 800 
nxmocyttc, roentgen therapy July 

myelogenous, chronic, July 738 739 
leukopenic, July 741 
roentgen therapy July 800 
roentgen therapy July fag 
Lei^emic reticuio-endotheHosis Julu 
781, 782 ^ 

Liver carcinoma metastatic, with 
splenomegaly July 770 
cirrhosis, with splenomegaly July 

extract, with thlouradl to prevent 
agranulocytosis A larch 285 
^yrophangioheraangioina splenic, July 

Lymphoblastoma, July 780 
Lymphogranuloma venereum, ulcera 
Uve colitis of sulfonamides in July 

tissue, oroimal, abnormal, 
jnotdenco in rheumatic fever May 

Maugkant disease radium In use- 
fulness of July 948 
Malnutrition in paraplegia March 356 


Malnutrition In prolonged hospital 
ized patients March 349 
Malum coxae senilis, roentgen treat 
ment. May 613 

Massage in chronic arthritis May 628 
Mastitis gargantuan in girl, Jan., 131 
Measles Immune serum In prophylaxis 
Jan, 62 

in treatment, Jan~, 64 
German, thrombocyte peril c purpura 
following March 401 
Mediterranean anemia, Jan 63 
Meningeal irritation in acute infections 
of childhood, Jon, 173 
syphilis penicillin in, July 901 
Meningitis tuberculous, with unusual 
features in young adults, March, 271 
Menopausal arthritis May 676 
Mercupnrin in congestive heart failure 
May 609 

Mesenteric thrombosis May 672 
Mlcapon in headache July 825 
Migraine See Headache 
Miliary tuberculosis, acute dissemin 
atecL March 263 

Milk formulas for prolonged hospl 
talized patient, Afarch, 860 301 
Mongolian spots, Jan, 22 
Mononucleosis infectious July 779 
Morphine in coronary thrombosis 
May 660 

Mumps Immune serum In prophylaxis 
Jan, 07 

in treatment, Jan, 67 
Muscular atrophy acute with por 
phyria, March 397 
Myelography In ruptured Interverte 
oral disk, March, 434 
MyochrysiDe In rheumatoid arthritis 
May 546 549 


Narcosis In neuropsychiatric disor 
den March 470 

Nebulized solutions of antibiotics In 
bronchiectasis, July 867 
Neoprontosil In streptococcal ulcera 
tive colitis July 05l 
Nerve block in headache, July 828 
Neuritis, postdiphtheritic, March 445 
Neuropsychiatric diagnosis slgnifi 
cance of March 451 
patient, treatment in Army hen pi 
tal A/arch 459 

symptoms In acute Infections of 
childhood, Jan., 173 
Ncurosyphllls pcnidDln in May 055- 
July 900 

Neutropenia, splenic primary July 
760 

Nevus flam mens, Jan., 23 
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Newborn, breast enlargement m, Jan , 
122 

hemolytic disease of, Jan, 76, 79, 
81, 83, 91 
Jaundice in, Jan , 75 
skin conditions m, Jan , 17 
Niacin in chrome arthritis, May, 617 
in headache, July, 822, 825 
Niacinamide in chrome arthritis, May, 
617 

Nodules, subcutaneous, in rheumatic 
fever, Jan, 27 

Nuclear icterus, Jan , 77, 80, 82, 84 
Nucleus pulposus, herniation of, 
March, 432 

Nutrition in paraplegia, March, 356 
problems, in treatment of prolonged 
hospitalized cases, March, 349 
round table discussion, March, 356 
Nutritional anemias of childhood, Jan , 
88 

Obese thyropituitory deficiency in fe- 
male, May, 683 

Oiling as aust-suppressive measure, 
May, 499 

Oligomenorrhea with obesity and 
symptoms of pituitary deficiency, 
May, 684, 690 

Oronasal lymphoid tissue, abnormal, 
incidence in rheumatic fever. May, 
540 

Orthopedic measures in arthritis, May, 
635 

Osteoarthritis, cholesterol content of 
urine in, May, 647 
roentgen treatment, May, 613 
Osteodystrophia fibrosa disseminata, 
Jan, 128, 206 

Osteomyelitis, hematogenous, acute, 
in infancy, Jan , 135 
Osteotomy in arthritis, May, 643 
Ovary, endocrine tumors, sexual pre- 
cocity m, Jan , 199 

Pain, abdominal, acute, medical prob- 
lems m, July, 913 
in rheumatic fever, Jan , 27 
Pancreas, carcinoma, gastroscopy m, 
July, 910 

sclerosis of arteries, May, 673 
Paraffin bath in chrome arthritis. May, 
627 

Paraldehyde poisoning, July, 890 
Paralysis m acute infections of child- 
hood, Jan , 174 
postdiphthentic, March, 445 
spastic, congenital, /an, 164 
Parapertussis, Jan, 46 
Paraplegia, nutritional problems m, 
March, 356 


Paraplegia, psychological aspects, 
March, 473 

Paresis, general, penicillin m, July, 901 
Parotitis, recurrent, Jan , 97 
Patella, excision, m arthritis, May, 6 44 
Patent ductus arteriosus, heart sounds 
m, Jan, 38 

Pediatrics, growth in Chicago area, 
Jan, 1 

symposium on, Jan , 1 
Penicillin in acute hematogenous os 
teomyelitis m infancy, Jan, 139, 
140, 144 

in bronchiectasis, July, 860 
nebulized solutions, July, 867 
in chancroid, July, 903 
in neurosyphilis, May, 655, July, 900 
in pneumococcic artnntis, May, 584 
in pyodermas and secondary pvo- 
dermic infections, March, 405 
m rheumatic fever, May, 503 
in syphilis, May, 649, July, 895 
m ulcerative colitis, streptococcal, 
July, 924 

in whooping cough, Jan., 56 
Peptic ulcer, gastroscopy in, value, 
March, 304, July, 905 
Pericardial effusion m rheumatoid ar- 
thritis, May, 562 

Pericarditis m acute rheumatic fever, 
treatment, May, 513 
Pernicious anemia, July, 735 
Personality considerations m para- 
plegic patient, March, 475 
Pertussis See Whooping cough 
Phenobarbital in convulsions, Jan , 

167. 169, 180 „ lc . , 

Phthalylsulfathiazole See Sulfathah- 

Physical therapy m chrome arthnbs, 
May, 623 . 

Physiologic anemia of newborn, jan,o< 
Pineal tumors, sexual precocity m, 
]an n 197 , . 

Pituitary-thyroid deficiency with ooes- 
ity in female, May, 683 , 

Pleural effusion, tuberculous, Diarcn, 

243 „ 

Pneumococcal arthritis, penicillin , 
May, 584 

Pneumonia, atypical, immune seru 
in, Jan, 69 

Poliomyelitis, immune serum in P ru " 
phylaxis, Jan, 64 
in treatment, Jan , 64 
Polyarthritis in rheumatic fever, J •> 

27 

Polycythemia vera, July, 743 
Polymenorrhea with obesity and s y^P” 
toms of pituitary deficiency. May, 
685, 694 
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PoljTa of stomach gostroseop} In 
value March 305 July 909 
Porphyria, acute muscular atrophy 
with. March 397 
Idiopathic, acute March 385 
Post diphtheritic paralysis, March 445 
Postural drainage In bronchiectasis, 
July 864 

Postwar medicine, problems sym- 
posium cm March 243 
Potassium thiocyanate in headache 
July 822 

In hypertension July 872 
Pregnancy in rheumatic heart disease. 
May 521 

precocious /on, 195 
Premature infant, physiologic anemia 
of Jan n S3 

Proctosigmoidoscopy In carcinoma of 
colon and rectum, March, S16 
in ulcerative colitis March 332 
Progesterone In habitual abortion, 
July 963 

Protamine-rinc Insulin in diabetes, 
July 939 939 

combined with soluble insulin 
July 037 940 

Protein hydrolvsates in malnutrition, 
March 359 

requirements of prolonged hospi 
tnfized patients March 351 
Pjeudogynecomastifl, Jan , 124 
Psychiatric diagnosis, significance 
March, 451 

patient, treatment. In Army hospi 
tal March. 459 
dosed ana disturbed 
wards, March 469 
discharge ond follow-up 
March, 470 

open or convalescent 
ward, March 464 
shock therapy narcosis 
March 469 

Psychologic aspects of paraplegic to 
ticnt March 473 

Psvdiosis in acute infections of child- 
hood, /an, 174 

Psychoaierop%^g^) fn Army hospi 
in gout, May 601 

■n_u., uI f CTa , H ,'' c coIit£j Wore* 33 4 
tTiblie ncaltli a^p^ctj unfortunate of 
Gonorrhea control Jon 233 
Pulmonary artery dJlalnHon, heart 
loundj tn. /on. 41 

CTOnd5 fa ,an ' 40 

t0 Z^sssr& {oUm ^ e 


Pyodermas penicillin in, March 405 
Pyodermic Infections secondary pen 
icffiin In, March. 405 
Pyribenzamine In headache. July 827 
Pyndoxino in headache, July 825 

Qudodxkt: In coronary thrombosis. 
May 666 

in heart failure May 609 

Rabies, immune serum In Jan - 69 
Radium therapy appraisal of July 
945 

Reconditioning of neuropsychiatric 
patient, March 494 
Rectum, carcinoma, March 307 
Reiters syndrome, diagnosis and treat 
ment. May 710 

Respiratory tract Infections strepto- 
mycin in, July 858 
Rest In chronic arthritis. May 628 
Retfculo-endothelicttls aleukemic, July 
781 7S3 

leukemic, July, 7 81 782 
splenic, subleukemic, roentgen ther 
apy July, 809 

Rh factor and erythroblastosis fetalis 
Jan n 92 

hemolytic anemia dependent on, 
July 747 754 

Rheumatic diseases physical therapy 
May 623 

roentgen therapy May, 608 
symposium on. May 487 
vitamin therapy May 610 
fever abnormal oro nasal lymphoid 
tissue In, Incidence May 540 
chronological history of patient 
with May 525 
convalescent care, Jon^ 32 
diagnostic criteria Jaru, 25 
penicillin in. May 503 
proph> lards May 523 
climate May 500 
control of air borne trmwnfs 
si on of hemolytic strepto- 
cocci, May 498 
diet. May 498 
salicylates, May 497 
sulfonamides. May 490 
mass. May, 494 
vaccine. May 496 
rest, need far conservatism in 
employing May 503 
salicjlates in, effect on heart in- 
volvement, May 512 
hemorrhagic effects. May 502 
Intravenous use. May 501 
susceptibility of host. May 534 
treatment, fan ^ 30 

recent advances. May 489 
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Rheumatic heart disease, Jan , 25, 32, 
May, 50 

murmurs in, Jan , 41 
Rheumatism, nonarticukr, roentgen 
treatment. May, 614 
Rheumatoid arthritis, cholesterol con- 
tent of unne in. May, 647 
gold salts in, problem of dosage. 
May, 545 

toxic hepatitis from, and its 
effect on the arthritis, May, 
553 

juvemle. May, 568 
pencarchal effusion m, May, 562 
roentgen therapy. May, 612 
Riboflavin in chronic arthritis, May, 
617 

in headache, July, 825 
Ritter’s disease, Jan ^ 18 
Rocky Mountain spotted fever, im- 
mune serum in, Jan, 70 
Roentgen diagnosis of bronchial ob- 
struction, Jan, 117 
of carcinoma of colon and rectum, 
March, 317 

of juvenile rheumatoid arthritis. 
May, 570 

treatment of leukemia, July, 799 
of rheumatic diseases, May, 603 
Rubella, thrombocytopenic purpura 
following, March, 401 
Rupture of intervertebral disk, March, 
431 

Salicylates in rheumatic fever, effect 
on heart involvement. May, 
512 

hemorrhagic effects, May, 502 
Intravenous use, May, 501 
prophylaxis. May, 497 
Sanochrysin m rheumatoid arthritis. 
May, 546 

Scleredema neonatorum, Jan, 22 
Sclerema neonatorum, Jan , 22 
Scleroderma of newborn, Jan , 20 
Sedatives, abuse of, in practice of med- 
icine, July, 879 
in headache, July, 826 
proper usage, July, 890 
Sepsis, pre- and postnatal, Jan ., 77, 80, 
82, 84 

Serum, immune, in virus diseases, pro- 
phylaxis and treatment, Jan , 61 
m whooping cough prophylaxis, 
Jan., 53 

treatment, Jan, 55 

Sex, anxieties about, in children, Jan, 
161 

Sexual development, normal, Jan , 183 
precocity, Jan , 183, 188 

breast enlargement in, Jan , 126 
cerebral type, Jan., 197 


Sexual precocity, endocrine hue, /an, 
199 

idiopathic type, Jan , 193 
Shock therapy in neuropsychiatnc dis 
orders, March, 469 
Shoes for children, Jan , 151 
Sickle cell anemia in children, /an, 94 
Sigmoidoscopy in carcinoma of colon 
and rectum, March, 316 
in ulcerative colitis, March, 332 
Skm, amebic invasion of, March, 411 
defects, congenital, Jan, 23 
diseases, in newborn, /an, 17 
pyogenous infections, penicillin in, 
March, 405 

Sodium thiocyanate in hypertension, 


July, 872 
olganol-I 


Solganol-B m rheumatoid arthnbs, 
May, 546, 549 

Spa treatment of chronic arthntis 
May, 632 

Spastic paralysis, congenital, /an, 164 
Spina/ cord, arteriosclerosis, May, 679 
Spme, osteoarthritis, roentgen therapy, 
May, 613 

Spleen, anatomy and physiology, July, 
732 , . . 

destructive activity, abnormal, July, 
744 

hemopoiesis, abnormal, July, 735 
metaplasia, agnogemc myeloid, July, 
789 

tumors, July, 792 
Splenic anemia, July, 763 
arteriosclerosis, May, 674 
neutropenia, primary, July, 760 
Splenitis, July, 770 , 

Splenomegaly, congestive forms, July, 

763 , , r 7 

differential diagnosis m adults, July, 

731 

Spondylitis rhizom^lnjue, roentgen 
therapy. May, 603 „ 

Status epilepticus, treatment, J an 'i 100 
Stenosis, pulmonary, heart sounds in, 
Jan ^ 40 

Still’s diease. May, 568 . 

Stomach, lesions, gastroscopy in, value, 
March, 303, July, 903 
mucosa, redundant, gastroscopy 11 
diagnosis, July, 910 
postoperative conditions, gasnv 
copy in, value, July, 907 
sclerosis of arteries. May, 673 
Stork bite, Jan , 23 , 

Streptococcal ulcerative colitis, su 
fonamides and antibiotics in, July, 
919 

Streptococcus, Group A, Type 17, sul 
fadmzme-resistant, epidemic cause 

by. May, 707 
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Streptomycin, clinical administration 
and uses July 855 
in bronchiectasis July 868 
nebulized solutions, July 867 
taridty July 859 

Subarachnoid hemorrhage, May 678 
Subcutaneous fat necrosis traumatic. 
Jam, 20 

nodules In rheumatic fever. Jam, 27 
Sucdnylsulfathtazole. See Sulfaswd 
dine 

Sulfacarizole In ulcerative colitis 
streptococcal, July 922 
Sulfadiazine in acute hematogenous 
osteomyelitis in infants, Jan, 144 
In bacillary dysentery July 928 
in rheumatic fever prophylaxis 
May 492 

In ulcerative colitis streptococcal, 
July 921 

in whooping cough Jan., 56 
Sulfadiazine-resistant Group A, Type 
17 streptococcus epidemic caused 
by May, 707 

Snlfaguaniaine in bacillary dysentery 
July 928 

in enteritis regional, July 928 
In ulcerative colitis regional July 
920 

streptococcal, July 921 
Sulfameraxlne In rheumatic fever pro- 
phylaxis May 492 
Sulfanilamide in chancroid July 962 
In rheumatic fever prophylaxis May 
492 

In ulcerative colitis of venereal 
lymphogranuloma, July 924 
Sulfasuxfdlne In bacillary dysentery 
July 028 

in enteritis regional, July 928 
in intestinal surgery preoperative 
July 930 

in ulcerative colitis regional, July 
926 

streptococcal, July 921 
Sulfathalidine In enteritis regional, 
July 028 

in intestinal surgery preoperative 
July 030 

in ulcerative colitis, streptococcal, 
July 921 

Suifathl&zole in acute hematogenous 
osteomyelitis in infants. Jam, 144 
in rheumatic fever prophylaxis if ay 

in ulcerative colitis of venereal 
lymphogranuloma July 925 
streptococcal July 021 
ijultcmamides in acute hematogenous 
ostcajmelitii in infants Jan., HO 
141 144 


Sulfonamides in bacillary dysentery 
July 928 

In bronchiectasis. July 866 
in chancroid July 962 
In diverticulitis of colon, July 929 
In Intestinal disease, July 919 
in rheumatic fever prophylaxis Jan ^ 
33. May. 489 523 
in ulcerative colitis, March 334 
July 919 

fn whooping cough. Jam, 50 
preoperative in intestinal surgery 
July 930 

Sycosis vulgaris, penicillin in, March 
406, 407 408 

Sydenham* chorea, Jon, 164 
Synovectomy in arthritis. May 042 
Syphilis, congenital, Jan ^ 77 80 82, 
85 

of stomach gastroscopy in, value 


July, 009 
penicillin 


in. May 649 July 895 


Tabes dorsalis penicillin in, July 900 
Telangiectatic nevus Jan ^ 23 
Testis endocrine tumor* sex precocity 
in, Jan, 201 

tumors breast enlargement in Jan 
130 

Testosterone use breast enlargement 
following Jan n 131 
Tetralogy' of Fallot, Jan ^ 39 
Thiamine in chronic arthritis May 010 
in headache, July 824 
Thiocyanates, blood level, detennlna 
non of July, 871 
in headache July 822 
in hypertensive disease, July 869 
toxic effects, July 874 
Thiouradl, clinical use, July 845 
in thyrotoxicosis, July 845 
preoperativo preparation, March 
283 lulu, 849 
iodine with March 285 
liver extract with to prevent agran 
ulocytosis, March 285 
toxic reactions, March 297 July 
850 

Thrombocytopenic purpura following 
rubella March, 401 
idiopathic, July 755 
Thrombophlebitis abdominal, with 
infectious splenomegaly July 704 
Thrombosis, cerebral, due to nemor 
rhage if ay 678 
coronary’ May 664 
mesenteric May 672 
Thyroid affections, breast enlargement 
in Jan ^ 130 

therapy in habitual abortion July 
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Thyroid therapy in menopausal arthri- 
tis, May, 579 

Thyropituitary deficiency with obesity 
in female, May, 683 
Thyrotoxicosis, thiouracil in, July, 845 
preoperative preparation, March, 
283, July, 849 

Tocopherol therapy of Dupuytren’s 
contracture, Jan ,221 
Tracheal obstruction, Jan, 116 
Tracheobronchial obstruction in in- 
fants and children, Jan , 105 
Transfusions, blood, in erythroblas- 
tosis fetalis, Jan , 83 
in sepsis of newborn, Jan, 84 
Trench foot, pathology, March, 423 
postwar aspects, March, 421 
precipitating factors ana mechan 
ism, March, 422 
signs and symptoms, March, 423 
treatment of posthyperemic stage, 
March, 426 

Tridione in convulsions, Jan , 171 
Tuberculosis, streptomycin in, July, 
859 

miliary, acute disseminated, March, 
263 

Tuberculous meningitis with unusual 
features in young adults, March, 
271 

pleural effusion, March, 243 
Tularemia, streptomycin m, July, 857 
Tumors, abdominal, splenomegaly and, 
differentiation, July, 793 
endocrine, sex precocity m, Jan , 
130, 199, 201, 202 
of spleen, July, 792 
Typhoid fever, streptomycin in, July, 
858 

Typhus, immune serum in, /on, 70 


Ulcerative colitis, diagnosis and man- 
agement, March, 329 
Ultraviolet therapy in chronic arthri- 
tis, May, 630 

Undemutntron in prolonged hospital- 
ized patient, March, 350 
Underprivileged children, physician’s 
opportunity for service to, Jan , 211 
Underwater exercises m chrome arthri- 
tis, May, 630 

Ur-arthntis, infectious, differential 
diagnosis. May, 721 


Urinary tract infections, streptomycin 
in, July, 858 


Vaccines in rheumatic fever pro- 
phylaxis, May, 498 
m whooping cough prophylaxis, /on, 
49, 50 

Vances, gastnc, gastroscopy in, July, 
911 

Vasodilating agents in headache, July, 
822 

Venous hum, Jan , 37 
Virus diseases, prophylaxis and treat- 
ment, immune serum in, Jan , 61 
Visual disturbances, functional, in 
children, /an, 160 
Vitamin A in headache, July, 824 
Vitamin C in chrome arthntis, May, 
617 

m headache, July, 825 
Vitamin D in chrome arthntis, May, 
618 

Vitamin E in chronic arthntis, May, 
620 

m Dupuytren’s contracture, Jan, 
221 

Vitamin K in chrome arthntis. May, 
620 

in erythroblastosis fetalis, Jan , 84 
Vitamin therapy in chrome arthntis, 
May, 616 

in headache, July, 824 
Von Jaksch’s anemia, Jan., 89 


Whooping cough, Jan . 45 
prevention, Jan, 47 
immune serum, Jan , 53 
immunization chmc, /on, 47 
vaccines, Jan , 49, 50 
m early infancy, /on, 49 
prevention of alum abscess, 
/an, 53 

stimulating dose, Jan*. 52 
with diphtheria or diphthena 
and tetanus toxoids, /on. 


50, 51 

treatment, /an, 54 
drugs, Jan, 54 
immune serum, Jan , 55 
of complications, Jan, o o 
Yinckel’s disease, Jan, 77, 80, 8-, 85 
Vounds, war, of abdomen, mechanical 
intestinal obstruction following, 
March, 337 
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URINARY TRACT INFECTIONS 

There were twenty-eight instances of urinary tract infection In fif 
teen cases there was a single infecting organism and in thirteen the 
infection was a mixed one Cluneal improvement frequently occurred 
with a persistent bacilluna In the group as a whole, the average daily 
dose of streptomycin was 1 08 gm , which was given for an average of 
9 4 days An average of the total dose per patient was 10 27 gm The 
results of treatment in the two groups of infection are shown in 
Table 2 It will be noted that better results were obtained m patients 
who had a single infecting organism and that cluneal improvement as 
reflected in the course of the fever and regression of local signs of in- 
fection often occurred without complete sterilization of the urine The 
most susceptible organisms were Bacillus proteus and Hemophilus m- 


TABLE 2 —URINARY TRACT INFECTIONS 


Type of Infection 

Number 

of 

Satisfactory 

Clinical 

Unsatisfactory 

Clinical 

Bacteriuna 
after Treatment 

Cases 

Response 

Response 

Present 

Absent 

Single organism 

15 

10 

5 

6 

9 

E coll 

12 

7 

5 

8 

4 

B proteus 

2 

2 

— 

0 

2 

H influenzae 

1 

1 

— 

0 

1 

Mixed Infections 

13 

6 

7 

10 

3 

E coli 

9 

3 

6 

8 

1 

Ps aeruginosa 

5 

2 

S 

5 

0 

B proteus 

5 

2 

3 

3 

l 

A aerogenes 

2 

1 

1 

0 


All cases 

28 

16 

12 

16 

1 

12 


fluenzae, and, to a lesser extent, the colon bacillus Only four of the 
twelve patients with colon bacillus infection had a sterile urine at the 
end of their treatment 

Figure 130 illustrates the course of events in a patient with a single 
type of infection In this case there was a prompt disappearance or the 
symptoms and signs of infection and a sterilization of the urine 

The mixed infections of the urine were more resistant to treatment 
than the single infections This was due to the fact that the anatomica 
lesions of the urinary tract were more complex and many of the organ- 
isms were extremely resistant to the action of streptomycin In some 
instances it was possible to eliminate the susceptible organisms from 
the urine, and the more resistant ones would persist This is illustrated 
m Figure 131 Another feature that is noticeable is the appearance m 
the urine of microorganisms that were not present when streptomycin 
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was first started These organisms may have been present m small 
numbers before treatment was started, but were overgrown by the 
others When the susceptible organisms were suppressed, the less sen 
sitlve ones appeared. 

With streptomycin it was possible to control infections in prepara 
tion of patients for surgical treatment In cases such as that shown in 


C £ AGE. G4 YEARS 1/ 21 Mfc 



fig 130— Cluirt showing course of events In c patient with a urinary tract in fee 
tion due to Bacillus protcus. 

Figure 132, the constitutional symptoms of infection were controlled 
In spile of failure to sterilize the unne In this way strep tomydn was 
eifecth e as a preoperative treatment 
General Comment —Streptomycin has been effective in certain unn 
ary tract fnfcctions The results ha\e been limited by a number of 
variables including such factors as the species of organism causing 
trio infection the sensitivity of the organisms to strcptomjcin the re 
action of the urine, the presence of the anatomical lesions that inter 
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fere with the free flow of urine, or a wound infection such as occurs 
following transurethral resection of the prostate It is well, then, before 
starting treatment, to be fully acquainted with all these variables and 
to plan the treatment accordingly These limiting factors will now be 
discussed 
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Fig 131 —Chart illustrating that some species of microorganisms are elimi 
nated from the unne following streptomycin, others persist in spite of the sa 
pearance of the constitutional symptoms of infection 


Infecting Organisms —The microorganisms infecting the genitounn 
ary tract are very numerous indeed, and since there is a wide variation 
m the sensitivity of various microbes to streptomycin, it is absolute y 
necessary to know what species of organism are causing the infection 
before treatment is started if one expects to obtain the best resu ts, 
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and interpret the failures as well as the successes In our own expe- 
rience, the infecting organisms have included Escherichia coli. Bacillus 
proteus, Bacillus pyocyoneus Aerobacter aero genes. Hemophilus in 
fluenzae, and Salmonella Other organisms which may be encountered 
are staphylococci Streptococcus faecalis, enterococci and typhoid 
bacilli 

Senritfo/fy of Organisms — One of the most striking features of these 
Infections is the rapidity with which streptomycin fastness develops 
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Fig 132.— Chart rhowtng courie of events In n miled fnfeebon. tj- _ 
foUowln B streptomycin and Escherichia erf j 
U! ^ nc w Hllo the patient wu under treatment a 

Tliisfeahire may be one of the major factors in erplafnfa? th, fair 
of streptomycin therapy in gram negative infections of ’th,/ ^ ,Jre 

!l!?n ln , n1 ' 0,0 cases " incI ' we studied and in which the rm * onnarl ’ 
sterilized hy streptomycin tlicrc was an increase m UT1T> - '''■'as not 

organisms to the drug Table 3 shows this increase " Ien!tMce 11)6 
"ell The persistence of infections and the '“f^ rtsislan r c e 

“ STS, fJSt 
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others The evidence seems good that the resistance to streptomycin 
is acquired in vivo during treatment and this is the important fact 
from the viewpoint of practical therapy 
It is a matter of the highest importance that the mechanism of this 
acquired resistance be understood, for the reason that it may be pos 

TABLE 3 — SENSITIVITY OF ORGANISMS 


Case 

Organism 

Resistance of Organism m Micrograms 
per cc 

Before Treatment 

After Treatment 

1 

E coli 

8 



B pyocyaneus 

12 

Absent 


B mucosus capsulatus 

8 

Absent 

2 

E coli 

4 


3 

E coli 

8 


4 

B proteus 

4 


5 

B pyocyaneus 

12 

Absent 


St faecalis 

8 

Absent 


B mucosus 

8 

Absent 


E coli 



50 

6 

B proteus 

4 

Absent 

7 

E coll 

12 

500 

8 

E coli 

_ 


9 

E coli 

12 

Absent 

10 

E coli 

16 


11 

E coli 

10 

■ 1 


Salmonella 

8 


12 

B pyocyaneus 

10 

Absent 

13 

B pyocyaneus 

12 



E coli 

4 


14 

E coli 

10 


15 

E coli 

4 

Absent 

16 

E coli 

10 


17 

E coli 

8 



B proteus 

8 

Absent 


B pyocyaneus 

12 

Absent 


B mucosus 

12 

Absent 

18 

E coli 

2 



B mucosus 

2 


19 

E coh 

20 



sible m some instances to prevent it There are two views at present 
The first suggests that resistant organisms which are obtained after 
treatment are derived from originally sensitive ones through some 
change m their growth requirements which are conditioned by the ex- 
posure to streptomycin The second view is that the resistant organisms 
are present m the original population of bacteria and continue to 
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sumve and flourish after the sensibv e organisms have been eliminated 
From the practical viewpoint, however it can be shown repeatedh 
that or ganisms isolated from the unne before treatment are sensibv e 
in vitro, whereas those ob tain ed after treatment are extremely resistant. 
Moreover patients fail to respond to treatment with doses of strepto- 
mycin which should be adequate to sterilize the unne, if one can 
fudge from the original sensitivity of the strains and the concentration 
of the streptomvcin in the blood and unne The dev elopment of ac- 
quired resistance m vtv o maj explain man) of the failures of treatment 
The Reaction of the Urine —It has been demonstrated that strepto- 
mycin is much less effective m an add medium than in an alkaline 
one It would be well therefore, to make the unne alkaline in all 
patients in order to obtain the optimum effect It is not implied, how 
ever, that streptomycin will be ineffective m an add unne for the 
reason that some patients bav e recov ered following the use of strep- 
tomycin when the urine was acid 

The Importance of Ohstniction —When there is an obstructive lesion 
m the unnary tract, or a foreign bodv such ns a stone, it has been 
impossible for us to sterilize the unne A reduction of the number of 
bacteria in the unne is possible but when stasis persists, organisms 
increase soon after streptomycin is discontinued. 

ItecommendalionB for Treatment of Urinary Tract Infections — 
1. Complete study of genitourinary tract to indude renal function and 
the determination of pathologic lesions 
2. Isolation and identification of all infecting bacteria which are 
present, with their sensitivity to streptomydn 
3 Determinabon of the reach on of the urine. 

4. The use of maximum doses of streptomydn early in the course 
°f treatment. 

5 Treatment with streptomycin should be discontinued if organisms 
develop resistance to the drug. 

6 The use of other agents such as penidllin the sulfonamides or 
Biandelic add along with streptom) dn should be explored 

HEMOPHILUS INFLUENZAE MENINGITIS 
Ten patients with influenzal meningitis were treated with strepto- 
mycin and eight recovered completely Five of the patients w ere under 
years of age, and the remaining five varied in age between 3 and 5 
yp^ "pre two fatal cases were 4 and 8 months of age respectively In 
of the ten cases the infecting organism was a Type B Hemophilus 
mnuenzac the other two strains were untvpablc. Six of the ten patients 
bacteremia, and six of the patients had influenza bacilli in cither 
. ? n ^. e or the throat at the beginning of treatment One patient de- 
oped an intcrcurrent Staph) lococcus aureus bacteremia and mcnin 
and recovered following the use of pcnidlhn. Of the two fatal 
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cases, one child died of an extensive staphylococcus pneumonia, and 
the other had an infection due to an untypable organism which failed 
to respond to treatment 

Methods of Treatment.— All the patients received streptomycin in 
tramuscularly and intrathecally The intramuscular injections were 
given every three hours for a period varying from live to ten days, and 
the total amount varied from 2 75 to 9 5 gm , the average being 6 5 gm 
In general, 0 05 to 0 125 gm were given intramuscularly every three 

HEMOPHILUS INFLUENZAE 

H M AGE. 3 YEARS 
Weeks 

105’ 

104 

lor 

Temperature 
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Blood Culture 
Spinal Fluid Culture 
W B C x 1000 30 


STREPTOMYCIN, 
intramuscular 
units x BOO 


STREPTOMYCIN 
Intrathecal, unit* x 


Penicillin 
intramuscular; urnls x 

Fig 133— Chart illustrating the course of events m a patient with Hemophilus 
influenzae meningitis and bacteremia The blood and cerebrospinal fluid ' vere 
sterilized promptly and the patient made a complete recovery 

hours The average amount given intrathecally was 0 35 gm Daily 
injections of 25 to 50 mg were given for a period of eight to fourteen 
days , 

With this treatment schedule the bacteremia disappeared within 
twenty-four hours, and the spinal fluid was sterilized in eight of th e * ;en 
cases within twenty-four to seventy-two hours 1 

Several experiences during the treatment of patients with influenza 
meningitis have stressed the importance of making careful bacteriolog- 
ical studies of all patients during the course of the disease In two o 
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ten patients, there were serious complicating infections due to an 
organism tha t was resistant to the action of streptomycin, nnmely 
staphylococcic bacteremia and meningitis and staphylococcic broncho 
pneumonia. Both of these infections occurred after these children had 
recovered from their influenza bacillus infection It is suggested there- 
fore that all children receiving streptomycin should have daily cultures 
of the nose and throat in order to detect the appearance of Staphyl 
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Fig. 134— Chart illirruaiing a complicating Staphylococcus aureus bacteremia 
and meningitis following recovery from HemupIUlus Influenzae meningitis and bac- 
tercmln, 

° coccus aureus or other virulent gram positive organisms It is our 
present opinion that m infants who show Staphylococcus aureus in 
pure culture in the nose and/or throat, penicillin should be admlnis 
tcred simultaneously with streptomycin. 

Figure 133 illustrates the course of events in a patient who recovered 
promptly on streptomycin Figure 134 illustrates a complicating infec- 
tion with Staphylococcus aureus 

For the treatment of H influenzae meningitis with strcptoim cin it is 
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desirable to establish the diagnosis early, and to inject streptomycin 
both intramuscularly for at least three to four days and mtrathecally 
for a period of at least seven days The duration of treatment will 
depend upon the clinical course and response of the patient to treat- 
ment Repeated bactenologic examinations of the secretions of the nose 
and throat are desirable in order to detect a change in the bactenal 
flora which may be significant 

SALMONELLA INFECTIONS 

There were four cases of Salmonella infections in the group, all 
paratyphoid Group B One case was an instance of cystopyehtis, one 
was a mixed infection of the urinary tract with Escherichia coli, two 
were examples of gastrointestinal infections— one was acute and the 
other was comphcated by osteomyelitis of the vertebrae with a psoas 
abscess There were two deaths, one m a 73 year old man with acute 
gastroenteritis of five days’ duration who was admitted in a state of 
shock and dehydration, with signs of renal insufficiency and acidosis 
The illness was further comphcated by the development of a Type IX 
pneumococcic bacteremia Streptomycin was given for only two days, 
and although the unne was sterilized, the patient expired 

The problem of mixed infections again asserted itself m the course 
of these cases In one, the Salmonella organisms appeared in the unne 
of a patient who was being treated for an E coh infection of the urin- 
ary tract with bacteremia In another, the infection was associated 
with a Type IX pneumococcic infection These observations stress the 
importance of careful bactenologic studies so that the treatment may 
be appropnate, and the results may be properly evaluated 

On the whole, the treatment of these cases with streptomycin was 
disappointing, since it was not possible to sterilize the urine perma- 
nently in any case 

BACILLUS PYOCYANEUS INFECTION WITH BACTEREMIA 

Different strains of Pseudomonas aeruginosa vary enormously m 
their sensitivity to streptomycin Therefore it is not very surprising that 
the results so far have been irregular There is some evidence that sus- 
ceptible cells may be destroyed and insensitive cells will continue to 
grow even m high concentrations of streptomycin We have observed 
four patients with Bacillus pyocyaneus infection and bacteremia One 
arose in the urinary tract and was comphcated by an osteomyelitis ot 
the spine One occurred during the course of an acute lupus erythema- 
tosus, a third comphcated chrome lymphoid leukemia, and a fourth 
developed in a patient with cholelithiasis and cholecystitis Three ot 
the four patients died, and the fourth, who recovered, was the man 
with the urinary tract infection, bacteremia, and osteomyelitis of the 
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spine The detailed clinical study of these patients, with a review of 
the literature, will be reported later 

In two of the three fatal cases it was possible to sterilize die blood 
of organisms, but in the third the organisms persisted and the resist 
ance was found to be 8 units per ce, for the first organisms isolated 
from the blood and 500 units per cc. several days later In one of the 
fatal cases E cob. appeared in the circulating blood after B pyocyaneus 
had been removed. This experience stresses once again the importance 
of doing repeated bacteriologic studies of the blood and other sites of 
infection, and the invasion of the tissues by organisms which are not 
susceptible to the action of streptomycin in the concentration to which 
they are exposed. 

It is recommended that all patients with B pyocyaneus infection 
with bacteremia should be treated promptly with streptomycin start- 
ing with 4 gm a day and continuing for at least seven to ten days to 
determine whether the infection can be controlled The organisms 
should be tested promptly for their sensitivity to streptomycin, and if 
they are susceptible within therapeutic range, the treatment should be 
continued This may be a field for combined treatment with other 
agents such as the sulfonamides 

MISCELLANEOUS INFECTIONS 

Brucellosis —We have had an opportunity of treating only n single 
patient with brucellosis due to Brucella sins (Fig. 135) However 
certain observations worthy of comment were made. There was a tern 
porary dealing of the bacteremia while the patient was receiving 
streptomycin with a recurrence soon after stopping it There was no 
abrupt change in the course of the temperature curve The results 
which have been recorded so far have been disappointing, for the 
reason that the course of the disease does not appear to be shortened 
and recurrences of bacteremia and fever are frequent following the 
discontinuance of the drug Long term therapy will be needed to 
determine whether the course of the disease can be altered. 

Typhoid Fever —There were two patients with typhoid fever One 
was reported recently by Anderson and Jewell The other is a more 
recent case in which 5 gm of streptomycin a day were given for a 
period of ten days without altering the course of the disease An in 
sufficient number of patients have been treated to determine the effect 
or streptom) dn on the fatality rate in typhoid fever From the reports 
of cases which have been published, there is as yet no conclusive evi 
dence that the course of the disease is shortened More cases need to be 
studied in which maximum tolerated doses ore used early in the course 
of the disease before a final decision can be made. 

Miliary Tuberculosis with Meningitis —The single case reported 
ny Anderson and Jewell was a failure in that the patient died 
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SUMMARY AND CONCLUSIONS 

From the study of results in fifty infections in which streptomycin 
was employed, the following statements are justified 


Fig 13S —Chart of patient with brucellosis, showing recurrence of bocteremla following discontinuing of streptomycin 
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1 Urinary tract infections due to some of the gram negative bacilli 
which are resistant to the sulfonamides may be influenced favorably 
by streptomycin The various factors which must be tal.cn into ac- 
count are the type of infecting organism the presence or absence of 
obstructive lesions or foreign bodies in the urinary tract, the sensitivity 
of the microor ganis ms, the reaction of the unne and the dosage of 
streptomycin. 

2 Bacillus proteus, Aerobacter aerogenes, Eschenchia coll and Hem 
0 ]i till us influenzae infections are more susceptible to the action of 
streptomycin than Pseudomonas aeruginosa and Salmonella infections 

3 Acquired resistance to streptomycin m vivo is a common feature 
of treatment, but clinical improvement may occur without sterilization 
of the urine 

4 Streptomycin was nn effective therapeutic agent in Hemophilus 
influenzae meningitis when administered intramuscularly ns well ns 
intrathecnlly Bacteremia was commonly cleared within twenty four to 
forty-eight hours and the cerebrospinal fluid was sterilized within a 
similar period of time It is recommended that intramuscular treat 
ment be continued for three to four days and that intrathecal treat 
ment be continued for at least seven days The dosage should be 25 to 
50 mg per pound of body weight intramuscularly in divided doses 
every three hours and 25 mg once or twice daily intrathecnlly 

5 In patients with pyocyaneus sepsis, it is possible to clear the blood 
of orgnnlsms in some cases but in others the resistance of the organism 
is so great that nn adequate amount of streptomycin cannot be given 
Urinary tract infections due to this organism may be extremely re- 
sistant 


6 Salmonella infections have been resistant to treatment 

7 Too few instances of typhoid fever and brucellosis have been 
studied to permit any conclusions It would appear however, that the 
effects of streptomycin are not striking m altering the course of either 
disease 
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MALARIA 

Species and Strains of Plasmodia.— Four species of malaria para 
sites are recognized today Of these species only two are important in 
the United States, namely, Plasmodium falciparum and P vivdx 
Strains or races of P vivas differ much m virulence and in their re- 
sponse to treatment The strains of P vivax which have been long 
established in the United States cause a comparatively mild form of 
malaria winch is relatively responsive to treatment. On the other hand, 
some of the strains of P vivax now bemg imported from the Pacific 
islands can cause severe forms of malana which are very persistent 
Different strains of P vivax are morphologically indistinguishable 
Nearly all of the cases of malana m service men who have returned 
to the United States are caused by P vivax 
Vivax or Benign Tertian Malaria.— The usual course of vivax 
malaria m service men returned to the United States from islands w 
the Pacific was studied by Noe Jr, Greene Jr and Cheney (1946) m 
a senes of patients who were not receiving specific treatment They 
divided the course of the disease into three phases, (1) initial, (2) in- 
termediate and (3) late or terminal 

The initial -phase of a pnmary or first attack of vivax malana does 
not begin with a chill and the temperature curve does not show tertian 
penodicity 'Fever comes on insidiously and increases gradually 
first the temperature is continuous, but after a few days there are we 
marked daily remissions The fever m the initial phase is accompanie 
by malaise such as is associated with the onset of many other fe re 
diseases After about ten days, tertian penodicity supervenes and e 
onset of the febrile paroxysms is usually accompanied by dulls A spon 
taneous remission of the pnmary attack may be expected after two or 
more weeks 

The intermediate phase of vivax malana is characterized by a sene 
of relapses which begin abniptly with a sharp nse of temperature an 
a chill The first relapse is likely to occur within from ten to twenty 
one days Subsequent relapses generally appear at longer intervals 
The symptoms tend gradually to become less severe According 
Noe Jr and collaborators (1946), the duration of fever in relapses o 
Pacific malana vanes from one day to three months The average ura 
bon m 113 of their untreated cases was 5 47 days In the interva s 

° C linical Professor of Tropical Medicine, Harvard University 
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tween relapses, there was more or less malaise, headache, or general- 
ized pain. Occasionally a slight rise of temperature occurred. Relapses 
were few or many The intervals between relapses were very variable 
in patents who did not receive specific therapy 
The symptoms which may appear during the intervals between at 
tacks of vivax malaria have been described by Zeligs (1945) He 
attributed asthenia, in many instances, to causes other than malaria, 
such as combat fatigue, amebiasis or hookworm disease Periodic head 
ache, mild or severe, was a common symptom. The headaches were 
seldom of the migrainous or psychogenic type, they did not yield to 
the usual headache remedies, and they might continue for many 
months As a rule, the headaches were bifrontal, worse on arising in 
the morning, and tending to wear off during the day They were asso- 
ciated with disinclination to exertion, intolerance to a hot sun, and 
general inefficiency There were no significant changes in the cerebro- 
spinal fluid. More or less anemia usually developed. 

In the terminal phase of vivax malaria, symptoms are slight or 
absent. Relapses, if they occur at all, appear at long intervals and are 
of bnef duration. It is generally believed now that, in the absence of 
reinfection, vivax malaria seldom continues for more than three years 
and that spontaneously developing immunity will ultimately cure most 
cases Even when specific therapy has been administered, the immune 
reaction seems to be an important, if not an essential, factor in the 
cure of vivax malaria. 

Effects of Suppressive Medication .— The taking of quinaenne (ata 
brine) regularly in suppressive dosage does not prevent vivax infection 
because this drug is ineffective against the earlier stages of the parasite. 
Within a few weeks or months after suppressive medication has been 
discontinued, a persisting vivax infection is likely to cause an attack 
of fever The primary attack is as described above In subsequent at 
tacks, the familiar malarial paroxysms occur Varied and atypical symp 
toms are said to be common in persons who have been taking sup- 
pressive medication at irregular intervals Headache or pain in various 
parts of the body may simulate other diseases 
Effects of Treatment —Therapeutic doses of quinacrfne usually con 
trol the fever in vivax malaria within three days When attacks are 
treated promptly with quinaenne or with quinine, certain Pacific 
stouns of malaria tend to recur regularly at intervals of about a month 
The more resistant cases which have tended to accumulate in the hos 
pitals in this country may ha\e from twenty to thirty relapses Noe Jr 
and collaborators (1940) believed that the striking uniformity of in 
erval between relapses in treated cases is caused in some way by the 
treatment. They suspected that the course of the disease might be 
s lortcned by withholding treatment but they considered such a course 
impracticable 
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Diagnosis —The c li n ical diagnosis of atypical forms of vivax malana 
may be di ffi cult even for one who is familiar with the disease Evidence 
of possible exposure to malarial infection is important When two senes 
of vivax parasites are sporulatmg on alternate days, three paroxysms 
of fever occur daily In the intervals, the temperature falls below the 
normal level Some of the uncommon forms have been descnbed by 
Most and Hayman Jr (1946) A primary attack may be delayed for 
many months by continued suppressive medication Thick blood smears 
made twice daily may be negative for from two to five days even m 
the presence of high fever and daily chills When parasites first appear, 
they may be few, whereas, during a relapse, they are likely to be 
numerous and may be found at the first examination 

Acute attacks of vivax malana are often associated with gastro- 
intestinal symptoms and these symptoms occasionally precede the 
febrile paroxysm by a day or two The abdominal symptoms may be 
severe enough to suggest appendicitis, intestinal obstruction, or acute 
cholecystitis In such cases the pain may be limited to the lower ab- 
domen and there may be diffuse tenderness but there is no involuntary 
spasm, and rectal examination shows no locahzed sensitiveness Usually 
die white count is normal or low, but it can be considerably increased 
Cerebral manifestations, when they occur m vivax malana, are due 
probably to some pre-existing cause Urticana may precede or accom- 
pany an attack of vivax malana, and upper respiratory symptoms are 
common, especially in winter When there is a chill and a pain in the 
chest, accompanied by rales, one may mistake pneumonia for malana, 
or wee versa 

Until a positive diagnosis has been made, unexplained fever or other 
symptoms of possible malarial ongm m a returned service man, should 
not ordinarily be treated with antimalanals, sulfonamides, or other 
specific drugs 

Falciparum Malaria.— The cerebral, the circulatory and the abdom 
inal manifestations of falciparum malana are well known Renal and 
other manifestations m great vanety can occur Alarming symptoms 
may develop without warning 

Suppressive Therapy — Ordinarily, so long as qumacrine is being 
taken daily m suppressive dosage, both vivax and falciparum infections 
are held in abeyance It is believed that falciparum infections are often 
cured even by this small dosage of qumacrine Vivax infections, on the 
other hand, are seldom if ever cured by suppressive medication 
Curative Therapy —Cases of falciparum malana should be recog- 
nized and treated promptly because dangerous symptoms may appear 
suddenly An acute attack of falciparum or of vivax malana yields 
promptly to qumacrine or to quinine when properly administered m 
adequate dosage Falciparum malana may produce a few relapses but 
specific therapy soon eradicates the infection Vivax malana mav re- 
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lapse again and again regardless of the method of treatment. Some of 
the Pacific strains of vivax are very persistent indeed 
Apparently, neither quinacrine nor q uinin e can eradicate a virulent 
vivax infection until the action of the drug has been supplemented by 
increased immunological resistance The development of immunolog 
ical resistance is gradual Prompt treatment of ever}' acute attack may 
tend to delay the development of immunity but frequently repeated 
or prolonged attacks of fever may exert a harmful effect by causing 
debility and by lowering resistance On the whole, it seems advisable 
to employ specific therapy for the control of distressing symptoms and 
to endeavor to enhance resistance to the disease by doing whatever is 
possible to improve the general condition of the patient Concomitant 
parasitic or other infections should be looked for and treated appro- 
priately when found 

Because quinacrine in average dosage is not promptly effective in 
acute malaria, larger dosage should be prescribed at first This pro- 
cedure is not necessary when quinine is employed because it acts 
promptly in average dosage. 

The oral dosage of quinacrine which was recommended in July 1944 
for the United Stntes Army was qumacnne 0.2 gm (3 grains) and 
sodium bicarbonate 1 0 gm. (15 grains) with 200 to 300 cubic cent! 
meters of water every six hours for five doses Thereafter, quinacrine 
01 gm. (1.5 grains) three times daily after meals for six days (War 
Dept Tech Bull 1944) 

When a proved case of malaria does not respond promptly to oral 
medication it may be because the drug is not being well absorbed. At 
such times medication should be parenteral Other indications for 
parenteral therapy are well known. Certain preparations of quinacrine 
or of quinine are suitable for intramuscular use but, for intravenous 
injections only quinine is recommended In order to avoid toxic effects 
on the circulation quinine should be administered In about 200 cc. of 
normal saline and the injection should be given very slowly 
Prevention of Relapse.— No drug which is well known can be 
counted upon to prevent relapse in vivax malaria but relapse can be 
postponed by suppressive medication Recent studies indicate that 
plasmochin used in conjunction with quinaenne has some effect in 
preventing relapse Because the margin between therapeutic and toxic 
osnge is narrow plasmochin should be used with caution and only 
when the patient is under close supervision 

. e ? ars P^ 1enamin e or other arson i cals may be beneficial In vivax ma 
B 3 ^ a '° Ifftle effect upon falciparum infections Occasion 

a y a dose or two of neoarsphen amine is followed by complete cure 
a Persistent vivax infection but tests by the United States Arm> 

5 , k result is unusual Ncoarsphcnamine is most likely to be 

useful In debilitated cases of chronic malaria ” 
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New DragB.—Thiobismol will promptly check malarial fever but the 
effect in too transient to be of much value 
The Board for the Coordination of Malarial Studies (1946) has pub- 
lished a brief report recently on some of the newer anhmalanals 
In the 4-aminoquinoline senes, several members are thought to be 
of special value In this group, chloroqume or SN 7618, 7-chloro-4- 
(4-diethyIamino-l-methylbutylamino) quinoline, is an effective sup- 
pressive when administered once weekly It will abruptly terminate an 
attack of vivax malana and it well may have a similar effect on fal- 
ciparum malana when administered for -only one or two days The 
toxicity is lower than that of quinacnne 

Other compounds of the same group have not yet reached the stage 
of field trial Some of the 8-aminoquinohnes are under investigation 
These drugs are chemically related to plasmochin 
Paludrtne (ICI) which appears to be the most promising of the new 
Bntish antimalanal drags, was produced by die Impenal Chemical 
Industnes, Ltd An unsigned note upon the use of paludnne in human 
malana (Lancet 1945) said that paludnne is at least as effective as 
quinacnne (mepacnne Bntish) in the treatment of falciparum or 
vivax malana It causes no sta inin g of the skin and no toxic manifesta- 
tions have followed its use as yet m dosage which is far in excess of 
that required for therapeutic effect It is believed that paludnne can 
be produced more cheaply than mepacnne Use of die drag is still in 
the experimental stage, and paludnne is not yet available for sale 
A series of reports from the Impenal Chemical Industries Limited 

ared 
as a 
with 

the note which appeared in the Lancet (1945) 

General care and symptomatic treatment should not be neglected m 
malana Best m bed should be insisted upon when tiiere is fever and, 
m primary or early attacks of malana, the patient should remain in 
bed for several days after abatement of the fever 


(1945), on several of them new antimalanal drugs, has just a 
These reports are by vanous authors With regard to paludnne 
therapeutic agent in human malaria, the reports are m accord 


THE LEISHMANIASES 

In years past, an occasional case of onental sore, caused by Irish' 
mama tropica, or of visceral leishmaniasis (kala-azar), caused y 
L donovam, has been recognized in a recent immigrant to this country 
The typical onental sore is a localized subacute or chronic inflam 
matory lesion which is common in parts of the Near East and of In ia 
The visceral form of the disease is charactenzed by enlargement o 
the spleen and usually of the liver, as well as by irregular fever T e 
course of the disease is subacute or chrome Visceral leishmaniasis is 
common, especially among children, along the Mediterranean littor 
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In adults, the disease is very prevalent In Bengal, m Assam, and m the 
great river valleys of China 

A few cases of visceral leishmaniasis have been recognized in service 
men from North Africa and Italy 

The disease is especially to be distinguished from malaria. In the 
earlier stages of the infection, the patient may appear to be well, even 
when fever is present Em aciation of the limbs and swelling of the 
abdomen appear later 

Because the incubabon period of visceral l ei s hmania s i s may be pro- 
longed, it seems possible that a few cases might develop in men who 
have been discharged from the Services 

The diagnosis is made by excluding malaria and other causes of 
splenomegaly and by demonstrating Leishmania in material obtained 
by spleen puncture or sternal puncture 

Treatment is by intravenous injections of potassium or sodium an 
hmonyl tartrate or by the less toxic pentavalent antimonials Neostib 
osan has proved sabsfactory 


AMEBIASIS 

Incidence —Probably 10 per cent or more of all the inhabitants of 
the United States are infected with Endamoeba histolytica Some esti 
mates have put the figure at 20 per cent Among one thousand un 
selected military returnees E histolytica was found in 16 8 per cent 
(Marion and Sweetsir 1946) 

Symptomatology —In the great majority of cases of amebiasis, symp- 
toms aro absent or mild and vague. A considerable proportion of cases 
of amebiasis have chronic constipation which is interrupted occasion 
ally by attacks of diarrhea. The occurrence of acute dysentery or of 
liver abscess is exceptional Even when there is extensive chronic ul 
ceration of the large intestine there may be few or no gastrointestinal 
manifestations In other instances, the symptomatology is that of 
chronic ulcerative colitis In the majority of cases of this type, second 
ary bacterial infection of the ulcers Is an important factor in the pro- 
duction of the symptomatology 

Severe intestinal hemorrhage, perforation of the bowel or hver ab 
sccss may develop in an apparently cured or previously unrecognized 
caso of amebiasis Appendiceal inflammation of various grades or 
endemess caused by cecal ulceration may lead to appendectomy 
n css the amebic InJFection has been recognized and treated appro- 
h 1 h,* C - operatise results arc likely to be unsatisfactory 
Dlagnosii — The very varied nature of the symptomatology’ of nmc 
u s points to the necessity for confirmation of the diagnosis by dem 
oistrating the presence of E histolytica. To recognize this organism 
n acute cases of amebic dysentery may not be difficult but an inade 
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quately trained microscopist may fail to recognize E histolytica when 
it is present or may mistake something else for this organism The 
laboratory diagnosis of amebiasis should be entrusted only to a proto 
zoologist or to one who has been well trained for this highly specialized 
work The necessity for such special training should be recognized 
generally The value of the complement fixation test for diagnosis is 
restricted by the difficulty of obtaining a satisfactory antigen 

An amebic ulcer may become cancerous or an amebic granuloma 
may be mistaken for cancer 

Amebiasis can be associated with other diseases The presence of 
cysts of E histolytica m the feces does not prove that this organism 
is the cause of symptoms 

When the presence of liver abscess is suspected, and when the 
abscess cannot be localized by ordinary means, the employment of 
thorotrast should be considered 

Treatment— The most effective drug for the control of acute ame- 
biasis is emetine and this is the only drug which acts against amebae 
m the liver Unfortunately, toxic effects, of a potentially senous char- 
acter, are so often caused by emetine that tins drug should be adminis- 
tered only to patients who are being kept in bed and who are under 
close observation 

A course of daily injections of emetine hydrochloride will usually 
control the severe symptoms in a case of uncomplicated amebiasis 
witlnn from three to five days A longer course of tins drug will seldom 
accomplish more To complete the cure, one or two courses of chimo- 
fon, diodoqum, or carbarsone, should be prescribed at intervals There 
is no unanimity of opinion regarding the relative value of these drugs 
A significant number of incomplete cures with each of them have been 
reported When one of them fails to cure, another may be tned Any 
of them may cause toxic effects Complete cure should be the objective 
m all cases of amebiasis, lest severe symptoms or complications super- 
vene After an apparent cure, the stools should be re-examined for 
E histolytica at intervals of a few weeks, for six months 

In obstinate cases of intestinal or hepatic amebiasis in which secon 
ary bacterial infection is believed to be an important factor, the use o 
antibacterial drugs, such as the sulfonamides or penicillin, should e 
considered It is unlikely that either of these drugs would have any 
effect upon the ameba 

Little information has as yet been published on the use of sulfona 
mides or of penicillin to combat secondary bacterial infection m arne 
biasis Marked benefit has been reported by Hargreaves (1945) i n 
severe amebic colitis following the administration of sulfasuxidine y 
mouth in conjunction with penicillin intramuscularly and he lias seen 
marked improvement after the use of penicillin alone A stan ar 
course of anfa-amebic treatment was given after completion or e 
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antibacterial therapy Willmore (1945) had similar experiences with 
penlallm 

The treatment of liver abscess with and without surgical interven 
hem has been ably discussed by Ochsner and DeBakey (1943), and 
Alport and Ghallougui (1939) treated five cases of liver abscess by 
aspirabon and medication Noth and Hirshfeld (1944) reported a case 
of amebic abscess of the liver infected with streptococci which yielded 
to emetine aspiration and injection of penicillin into the abscess cavity 

SCHISTOSOMIASIS 

The more important schistosomes of man are Schistosoma haem 
atobium, which attacks especially the genitourinary tract, and S man 
soni and S japonicum, which are essentially parasites of the lower 
bowel 

A small number of cases of infection with S haematobium are said 
to have occurred in personnel of our military forces in North Africa 
and in Liberia. A considerable number of infections with S japonicum 
were contracted m some of the Pacific islands and especially in the 
Philippines Schistosoma mansow is common in parts of Africa, of 
northern South America and of the West Indies There are important 
foci of this disease In Puerto Rico 

Presumably, most of the schistosome infections in service men will 
have been recognized and cured before infected individuals are dis 
charged but a few mild and unrecognized or incompletely cured cases 
may, perhaps, come to the attention of civilian practitioners It is un 
portant that this disease be treated before irreparable damage can 
occur Cerebral manifestations occur, rarely as a result of ova lodging 
in the brain Eosinophilia is rather constantly present 
Diagnosis —The ova of S haematobium are to be sought for in the 
urine and those of S mansoni and of S japonicum in the feces The 
first has a terminal spine, the second a lateral spine, and usually the 
last has a knob on the side which is not 1 clearly visible Certain concen 
tration methods are recommended when ova are scarce The cystoscope 
mny show the characteristic lesions of S haematobium in the bladder 
and the proctoscope or sigmoidoscope may facilitate the diagnosis of 
infection with either of the other parasites Rectal biopsy has been 
U f u"’® pronounced success in the diagnosis of early or slight lesions 
ol the rectal mucosa caused by S mansoni when ova could not be 
lound in the feces. It is necessary only to remove a very small bit of 
mera brane and this procedure has proved harmless. The same 
procedure may be equally valuable for the recognition of S Japonicum 
1 r ^ mant —The classical treatment for schistosomiasis is a pro 
paged course of intravenous injections of sodium or potassium an 
tartrate The lower toxicity of fuadin (foudin ncoanhmosan 
or ibophan) nnd the fact that this drug is suitable for intramuscular 
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injection, have led to its use as a substitute for the tartrates Both of 
these antimonials are tnvalent and both are more effective in schisto 
somiasis tlian are the quinquivalent antimonials A single course of 
treatment either with anhmonyl tartrate or with fuadm does not cure 
all cases The proportion of complete cures reported by different au 
thors after a first course of treatment m early cases vanes widely but 
it is believed that early treatment will at least prevent the development 
of severe sequelae 

Fuller information about schistosomiasis m service men has been 
published recently and additional information as to treatment is ex- 
pected to appear soon 


BANCROFI1AN FILIARIASIS 

Cases of real or supposed infection with bancrofhan filanasis con- 
tracted in the South Pacific have already attracted so much attention 
that it is needless to say much about the condition 

Microfilanae have very rarely been found m the blood m cases of 
bancroftian filanasis m service men from the Pacific Biopsy is not 
ordmanly advisable and skin tests are of doubtful value for diagnosis 
(Augustine and Lhensson, 1946) Usually the diagnosis has been based, 
( 1 ) upon possible exposure determined with reference to the distribu- 
tion of the parasite, and (2) upon the presence of rather characteristic 
symptoms Skm tests, when positive, are of doubtful significance (Au 
gustine and Lhensson, 1946) 

Because of the complications which may be associated with this 
form of filanasis, and because few cases of the early manifestations of 
the disease had been followed for any length of time, it was feared 
at first that our service men who became infected might subsequently 
develop large lymph scrotum or elephantiasis The psychic trauma to 
the men themselves who had seen these things was often the most 
serious symptom reqiunng treatment In dealing with these patients, 
reassurance may be of the first importance It can now be said with 
confidence that most of the men who had more or less characteristic 
symptoms of early filanasis have recovered, that sterility is not to be 
feared, and that if lesions of any consequence have occurred, they have 
developed m not more than a fraction of one per cent of the cases No 
very effective method of chemotherapy has been reported Theoret- 
ically, a drug which is capable of quickly killing all adult filanae m 
the body might produce harmful inflammatory reactions because it is 
believed that the living parasite causes less local inflammation than 
the dead parasite 

ANCYLOSTOMIASIS 

The common hookworm of the United States, Necator amencanus, 
was introduced from tropical Africa That of North Africa and other 
Mediterranean countnes, is Ancylostoma duodenale Both species occur 
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throughout the Orient and the South Pacific Islands The more resist- 
ant of the two to treatment is Ancylostoma. As a rule, a single course 
of treatment with tetrachlorethylene will remove a large proportion of 
the worms of either species but complete eradication of the parasites 
may be difficult 

Hookworm disease is ordinarily caused by a large worm burden, 
resulting from repeated reinfection. In addition to expelling the worms, 
it may be necessary to improve the diet and to treat the anemia with 
iron Cases of light infection are usually asymptomatic and the worms 
gradually die off if reinfection does not occur 
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VIRUS DISEASE FROM THE CLINICAL POINT OF VIEW 


Conrad Wesselhoeft M D FA C.P * 


Virus dis eases, such as mumps and smallpox, have been known for 
centuries Excellent descriptions of some of the common ones were 
written one hundred years ago It was not, however until the end of 
the last century that a virus was discovered During the past fifty years 
specific viruses have been isolated and identified as the causative fac 
tors in a large number of diseases of plants Animals and man, and new 
viruses are constantly being found. Those affecting man constitute a 
shorter list than those affecting either animals or plants 
One must realize that rapid advances are being made which con 
stantly died new light in this field of study Surrounding the stable 
facts of virology is a mass of knowledge which is m a constant state 
of flux, with hero and there whirlpools of agitation created by specula 
tive hypotheses promulgated alike by the clinician, epidemiologist and 
laboratory worker This article is devoted to some of the broader 
aspects of virology that concern the clinician and to a few concrete 
examples 


place of the virus among the infective agents of disease 

Protozoa 

Spirochoetn 

Fungi 

Bacteria 

Rickettsia 

Viruses t 


As ehologic agents of disease, viruses are midget parasites, too small 
o be seen with the ordinary microscope, and in general are capable of 
passing through a standard filter which prevents the passage of bac- 
ena. But small as these pathogenic viruses are, they vary in diameter 
rom 225 millimicrons (vaccinia) to II millimicrons (influenza) So 
ar . a ? ** known, a virus can multiply only in living susceptible cells, 
?? or the most part viruses are extraordinarily selective in the cells 
t ^ iere k Ettich variation in the degree of selective 
The viruses of rabies and of poliomyelitis multiply only in cells 

iHfectiovs Diseases, Harvard University Professor of 
u ^ tdicine Boston University Chief of Service Haynes Memorial, Mas 
«chm*tts Memorial Hospitals, Boston. 

of ba pwi' ^ svlilch Is responsible for the phenomenon of transmissible lysis 
CTJTTinfrVfi’ fa many ways analogous to virus multiplication of the phage oc- 
B on]} In the presence of the actively growing bacteria 1 
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of the nervous system, whereas the virus of mumps multiplies in many 
different glandular tissues, as well as in cells of the nervous system The 
virus of yellow fever is found in enormous concentration in the blood 
during the three days of the height of the disease, while the virus of 
influenza multiplies in the epithelial cells of the upper and lower 
respiratory tract and is never found m the blood at any stage of the 
disease Thus the clinician is impressed by the wide variety in the size 
of the pathogenic viruses of man, by the variety of their selective affin- 
ity, and by the fact that the virus of one disease is found in the blood, 
whereas the virus of another is apparently confined to its area of 
activity 

We must keep m mind that some of the virus diseases which attach 
mankind are essentially diseases of animals and attack man only occa 
sionally, as when a mad dog bites a man, or when a man tends a parrot 
sick with psittacosis Finally, some virus diseases may' be entirely con- 
fined to man so far as is known, among which are those common dis- 
eases usually acquired m childhood— mumps, measles and chickenpox 


VIRUS DISEASES PATHOGENIC TO MAN 

Common wart (verruca) 

Cow wart 

Molluscum contagiosum 
Common cold 
Influenza 

Atypical pneumonia (virus pneumonitis) 

Feline pneumonitis (cat fever) 

Measles (rubeola) 

German measles (rubella) 

Chickenpox (varicella) 

Smallpox (variola) . 

Varioloid (modified by acquired partial immunity through vaccination) 
Alastnm (modified by natural partial immunity) 

Vaccinia (cowpox) 

Erythema exanthema 
Mumps 

Foot and mouth disease 
Vesicular stomatitis 

Herpes simplex or labialis (cold sore or fever sore) 

Herpes zoster (shingles) 

Lymphocytic fever 
Infectious hepatitis 
Rift Valley fever (enzootic hepatitis) 

Dengue fever 
Yellow fever 

Pappataci fever (sandfly fever, phlebotomous fever) 

Lymphocytic choriomeningitis 

Louping ill (Russian spring encephalitis, Australian X disease) 

Japanese B encephalitis 

St Louis encephalitis (epidemic encephalitis) 

Western strain equine encephalomyelitis 
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Eastern strain equine encephalomyelitis 

Rabies 

Pseudorabies 

Poliomyelitis (infantile paralysis) 

DISEASES DUE TO SEROLOGICALLY RELATED AGENTS OF VIRUS CHARACTER 

Same strains susceptible to peni cillin or sulfa drugs* 

Oral th oses (psittacosis parrot fever parakeet fever Also from pigeon canary 
and many other birds of bright plumage ) 

Trachoma 

Inclusion conjunctivitis 
Lymphogranuloma venereum 

DISEASES CLINICALLY SUGGESTIVE OF VIRUS ORIGIN BUT FROM 
WHICH NO VIRUS HAS BEEN ISOLATED 
Infectious mononucleosis 

Infectious polyneuritis ( Gutllaln Barr6 syndrome ) 

Roseola infantum ( exanthema subitum) 

Erythema infectlosum 

NATURE AND ORIGIN OF VIRUS 

This leads us to a consideration of the nature of a virus The popular 
conception of the on gin of a virus is that it represents a retrograde 
evolution of a living cell whereby only that part of the nucleus re 
mains "degraded through long persistent parasitism. the irreducible 
minimum required to transmit the characters of the species ” 3 As 
pointed out by Rivers , 4 however, "all viruses are not of necessity alike 
in nature ” Thus he says *T am of the opinion that some viruses may 
be minute highly parasitic microorganisms the midgets of the mi 
crobial world, capable of reproduction only within susceptible host 
cells that others may represent forms of life more or less unfamiliar 
to us and that still others may be fabrications of their host cells aided 
by the process of autocatalysis ” A virus is comparable to a hypothetic 
isolated gene It “never arises de nooo, but like any other organism it 
derives by genetic descent from a similar particle,” and in its turn 
reproduces itself under appropriate conditions 1 
The virus of tobacco-mosaic can be obtained in the form of crystal 
line protein which retains its infectious properties Since this discovery 
by Stanley,® tweh e different viruses affecting plants and animals have 
been obtained in this crystalline form This crystallization of a virus 
has raised the question of whether or not such a substance is inanimate 
t is difficult, however to think of a substance as inanimate which is 
capable of reproducing itself in the cells of its host 
The virus in the course of its existence produces certain serological 
phenomena similar to those of other infectious agents, such as comple- 

. ^ *° n>c <Jue*tion as to whether some or all of this group are realb 

but the pslttacoscs appear to fulfill the laboratory requirements. 3 
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ment fixation, agglutination, precipitation and neutralization, which, as 
Rivers 4 reminds us, “while interesting, may not be directly responsible 
for the immune state of the host ” 

TRANSIENT FALSE POSITIVE HINTON REACTIONS IN VIRUS DISEASE 

At this point it is well to mention that many diseases may produce 
a transient false positive Hinton reaction for syphilis Among die virus 
diseases m which this phenomenon is found are chickenpox, smallpox, 
vaccinia, measles, mumps, lymphogranuloma venereum, infectious hep 
atitis, atypical pneumonia, and infectious mononucleosis 6 

ATTENTUATION OF VIRUS FOR VACCINATION 
A characteristic of viruses— but not necessarily of all— is that they 
are capable of undergoing mutation through environmental factors 
This brings up the theory of attenuation, which is the basis of our pre- 
ventive vaccines It is generally believed that the virus of cowpox came 
mto existence as a result of infection of the cow with smallpox virus 5 
In other words, the smallpox virus underwent a mutation in the cow, 
and when it again entered man it was in an attenuated state giving 
nse to the milder disease, vaccinia 
Vaccinia is not a purely local infection, although it may appear so 
in comparison to smallpox Indeed, the vaccine virus has been shown 
to be present in the pharynx soon after a cutaneous “take ^ 
Vaccination against smallpox by the mtracutaneous method may be 
performed as a preventive in case of exposure to smallpox, because the 
incubation period of vaccinia is only four or five days, whereas that of 
smallpox is fourteen to twenty-one days Vaccination at the first birth- 
day is better than vaccination when the child enters school, as post- 
vaccinal encephalomyelitis, though it is exceedingly rare, is even less 
frequent at the earlier age 

Generalized vaccinia is as serious as smallpox Fortunately, it is rare 
It is most apt to occur m the presence of a generalized eruption such 
as chrome eczema Not only should individuals with generalized 
eczema not be vaccinated, but they should be isolated from children 
that have just been vaccinated, as an eczematous child may contract 
generalized vaccinia by exposure to a recently vaccmated individual 
Jenner's discovery in 1798 of vaccinia as a preventive of smallpox 
was followed by Pasteur’s mutation of the virus of rabies through 
inoculation mto a rabbit under the dura mater The “street virus is 
the virus obtained from the mad dog When this virus is inoculated 
mto rabbits and then transferred from rabbit to rabbit, it undergoes a 
mutation and finally is “fixed,” losmg its virulence for dog and man 
In this form it is used as a preventive both m the inoculation of healthy 
dogs and m the treatment of a person known to have been bitten by a 
rabid animal The dangers of administering this fixed virus are that 
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healthy dogs so inoculated may develop actual rabies, and man may 
develop a post rabies vaccination encephalomyelitis It is, therefore 
advisable not to institute Pasteur treatment to an individual bitten by 
a dog that is still living fourteen days from the time of the biting For 
further particulars, consult your State Department of Health by tele 
phone 

In 1930 Theiler reported that the virus of yellow fever could be 
attenuated through passage from mouse brain to mouse br ain. Even 
tually a strain known as 17D was produced which is so modified as 
to be a safe preventive against yellow fever This was given to over 
four mi l li on people in one year 

Except those used for smallpox, rabies and yellow fever there are 
no well established vaccines against virus diseases The basis of all 
vaccines against virus disease must be a living attenuated virus in sus 
cephble host cells The chorioallantois of the embryo chick has been 
found useful in making up vaccinia virus It has also been used for 
growing tho other viruses such as measles, but the problem is to at 
tenuate such viruses first or to effect it by this process itself Attempts 
ave been made to attenuate poliomyelitis virus, but the material 
proved to lie either inert or, if active, induced true poliomyelitis Re 
cently a vaccine containing both influenza A and B virus has been 
ev el oped by Thomas Francis and is now in use by the United States 
Army The results at present appear to be encouraging Vaccines for 
Uie common cold have been greatly m demand, but these so-called 
ca hal vaccines are made up of bacteria commonly inhabiting the 
upper respirator) tract and do not contain the virus of the common 
ft* j ®y are valuable therefore against these bacteria, but even so 
Is still questionable in the light of controlled statistical 


IMMUNITY TO VIRUS DISEASE 
IT 1 ?' t0 virus m a complicated subject There is a natural 

It ri " SOme hidividuals which may be transient or permanent 
n . ' Ve known that there is a relative immunity to measles in the 
m V0 0 /° ur mon ths of life This is so regardless of the mother s 
biln rh^T ,d me d> e child is bom, and whether or not the 

nllmi.ri r ed I have seen a two months old infant which was 
of frtli 0011 U ? a * breast of its mother during the latter s attack 

ston nnrl 0 ° ^ w * t ^ out showing any signs of the disease. Rolle 

erirten^nF°" T n '. S ' t “ c ^ * In case, therefore, should the 
as if fhn inf 65 the mother form a contraindication to suckling 
by tlie time o? susceptible infection will already ha\c taken place 
In “ h ?'° bccn diagnosed in the mother" 

there lnri 1 U CI J *° ^e mother had never had measles, although 

^ c ? MSllre ’ f0r she had slept as a child m the 

hod with her sister during her sister s attack On reaching mother 
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hood she contracted the disease from her older child This curious 
natural immunity, with a breakdown m the barriers during parenthood, 
is also observed m chickenpox Congenital measles and chickenpox 
have been recorded, but are generally mild 
Immunity to virus disease may be acquired by a sub mumn al infec- 
tion, by an attack so light as to go unrecognized, by a well recognized 
attack, or, as in smallpox and yellow fever, by vaccination with an 
attenuated virus, which constitutes a mild attack In smallpox there 
are three well known clinical varieties of the disease vanola vera, or 


true smallpox, varioloid, which is a mild form due to partial immunity 
gamed by previous vaccination, and alastnm, also a mild form which 
is thought to be due either to a natural partial immunity or to an 
attenuated strata of human smallpox virus 
An idea is commonly held that in an attack of mumps involving 
only one parotid the subsequent immunity is less than if both parotids 
had been involved This erroneous conception is based on the idea that 
this disease is purely local As a matter of fact, the cytotropic activity 
of the mumps virus displays itself in many glandular organs, but with 
a marked selective affinity for the parotid In addition, the virus of 
mumps has pronounced neurotropic properties In smallpox, vaccinia, 
chickenpox, measles and yellow fever die virus is widely distributed 
throughout the body, giving nse to visceral lesions, and here again, as 


in mumps, a permanent immunity is acquired 

Inasmuch as acquired immunity is derived from an actual infection, 
the established forces of resistance are retamed by some mechanism 
which prevents reinfection In some virus diseases this acquired im- 
munity is permanent, while in virus diseases of the upper respiratory 
tract, such as the common cold and influenza, the immunity is tempo 
rary Rivers 4 has suggested that the type of tissue involved may be 
responsible for this variation in the duration of immunity The virus 
in infections of the respuatory tract invades the cells of superficaa 
tissues These tissues m themselves are but temporary and are rather 
rapidly replaced through desquamation All this suggests that im- 
munity may be dependent on the virus remaining in the host after trie 
attack One has to assume that the virus remains somewhere in the host 
in a state of latent inactivity, migrating with the death of the cell to a 
neighboring cell, but continuing m a hibernating state In the course 
of this quiescent existence it does no damage to the cell, and the virus 
and the cell live together peacefully The virus, however, by catalysis 
might stimulate antibody formation m the surroundings, and these 
antibodies, circulating m the host, could maintain immunity This is 
all speculative but is given support from the results of plant experi- 
ments by Kunhel, as quoted by Rivers 4 It seems that periwinkles mai 
become infected with a virus disease known as aster yellows After an 
attack, a plant is immune to further infection, but if the plant is su 
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fected to heat which destroys the virus without injury to the plant, then 
it loses its immunity and may again become infected. 

A patient of mine had chickenpox at the age of eight and enjoyed 
an i mmuni ty to later exposures During her first year in college 
she had a definite exposure to this disease through a classmate, but 
escaped The following year with no intervening illness and while in 
apparently good health, she contracted chickenpox from another stu 
dent It is possible that during the last year the vims of chickenpox 
died out within her and with its disappearance antibody production 
ceased- Passive immunity has been covered in the January 1946 issue 
of Medical Clinics of North America r 

EPIDEMIOLOGY OF VIRUS DISEASES 
Period of Infcctivity —The spread of virus disease is accomplished 
by various methods "When the infection is in the upper respiratory 
tract the spread is either direct, as in kissing or through the hand if 
it is m constant contact with the mouth, where the saliva may be teem 
ing with virus as in mumps or with a running nose, as in measles and 
the common cold- The viruses of infections of the upper respirator)’ 
tract are easily forced into the surrounding air especially if a cough 
is present, though coughing is unnecessary for air borne infections 
Thus it is that smallpox, chickenpox, measles and mumps may be air 
borne from the respiratory passage of the donor to the recipient All 
these diseases are highly infectious in the prodromal period even in 
the absence of prodromal symptoms The mysteries of the spread of 
chickenpox become clearer when we appreciate that this disease is 
spread for as long as four days prior to the eruption and that its infec 
t£\nty ceases after the fifth day regardless of the presence of vesicles 
or scabs 11 This does not mean that the lesions in themselves are not 
infectious The fresh skin lesions undoubtedly constitute a factor in 
the spread, but these are not by any means the only factor Isolation 
for the duration of the scabs is a questionable procedure 
The mumps virus has never been found later than seventy six hours 
after the onset of the disease, but it is unknown whether the salivary 
glands continue to secrete the varus in the presence of encephalitis 
pancreatitis or orchitis Measles is contagious for several day's prior to 
t e eruption, and only during the height of the eruption In contrast 
o chickenpox, smallpox is infectious for the duration of the active erup 
ion which may be several weeks, as the virus persists here in the 
crusts and may be earned in fomites 
Air borne nnd Contact Infection —The question of hovv far air 
>omc infections are carried depends on whether the air is still or 
er ^ erc is a brisk current from the patients face to that of the 
picnti The dose of virus received is also an important item Cough 
n g and sneezing mav cause the air to be heavily laden Most viruses 
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are destroyed by ultraviolet rays The effectiveness of glycol prepara 
trons is dependent on a high humidity of the air 

Too often the clinician lays undue stress on air-borne infection at 
the expense of contact infection While it is true that the main value 
of a mask is in the protection it gives to the patient, this effectiveness 
is dependent on technic The mother of an infant is told to wear a 
mask while caring for her infant, especially if the mother has a cold. 
But if the mother constantly brings her hand up to the virus-saturated 
mask and handles her own or the bottle nipple at the same time, she 
practically feeds virus to the baby It is equally poor technic for a, 
physician to don a mask, handle his patient, and at the same tune con- 
stantly bring his hand up to the mask to adjust it The mask should 
never be handled after it is adjusted any more than it is in surgery 

Contact infection by hand is an important factor It is well to realize 
that soap and water are adequate to nd the hands of virus, and are 
always available in general practice and on hospital wards Lymplio 
granuloma venereum is a venereal disease of human origin 1! 

Transmission of Virus by Animals and Insects —Rabies can be 
transmitted from the infected animal to man both by biting and by 
licking of an open slan wound The mad dog dies, but the vampire bat 
of Tmudad may carry rabies in his saliva for five months and infect 
a sleeping native by licking an open sore A person removing a com- 
mon gray mouse from a trap may contract lymphocytic choriomenin- 
gitis, a disease due to a virus which is carried from generation to gen- 
eration in mice m certain localities The bed bug can also bnng this 
disease from mouse to man Man may contract psittacosis from clean- 
ing the cage of a parrot or picking up a dead pigeon Cow wart, foot 
and mouth disease of cattle, and vesicular stomatitis are spread more 
or less directly from the infected animal to man Yellow fever, dengue, 
sandfly fever, loupmg ill and eastern and western equine encephalo- 
myelitis have been proved to be carried to man by the bite of infected 
mosquitoes 14 Japanese B encephalitis is probably transmitted to man 
by a mosquito Rift Valley fever and St Louis encephalitis are thought 
to be carried to man by msect vectors, but as yet the vectors have not 
been established 1B 

Yellow fever is transferred from man to the mosquito only during 
the three or four days of the height of the disease when the blood is 
teeming with virus Therefore, man does not serve as a earner The 
same applies to the monkey, but wold fowl of the jungle may possibly 
serve as earners Accidental infections of man have occurred in labo- 
ratory workers through handling potent virus 

PATHOLOGY OF VIRUS INFECTIONS 

In the pathology of virus infections we have elementary or nuclear 
inclusion bodies” in the lesions These bodies represent the presence o 
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vims in the cell They vary in numbers and character Van Royen and 
Ullngsworth 18 have utilized this factor in a rapid laboratory test to 
differentiate smallpox from chicken pox. Scrapings of the early lesions 
are stained by the Pasehen method In smallpox the preparation shows 
large numbers of elementary bodies whereas in chichenpox only a few 
are present 

Another characteristic of virus pathology is round cell or gi a n t cell 
infiltration These are found m the lesions of chickenpox and small 
pox, 17 and in the Koplik spots of measles 18 Endothelial cell prolifera 
bon and perivascular infiltrafaon are also present The corona or eryth 
ematous halo about the chickenpox lesion is much more striking than 
in the smallpox lesion Where the activity of a virus produces vesi dila- 
tion there is liquefaction of the epithelial cells with ballooning As the 
fluid is absorbed, the coagulated fibnn and epithelial cells form a scab 
or crust In chichenpox there is relatively little emigration of leukocytes, 
while in smallpox the lesion goes on to a pustule which frequently 
becomes contaminated with streptococci. An important feature of the 
malignant forms of the virus exanthemas is secondary blood infection 
In the so-called purpuric forms of measles streptococcic or staphyl 
ococcic bacteremia is responsible for the severity of this condition, and 
streptococcic bacteremia is usually present in fatal smallpox- In rnaras 
mic infants chickenpox lesions may become enormous bullae as the 
result of streptococcic contaminabon and streptococcic pneumonia and 
bacteremia can occur in this disease 
A wide dispersion of visceral lesions is found in chickenpox, small 
pox and measles In mumps we may have involvement of many dif 
ferent glandular tissues as well as a benign meningoencephalitis, and 
the eye may suffer as well as the internal ear 10 Tomlinson* 0 found in 
tonsils extracted in the pre eruptive stage of chickenpox the same giant 
cell formabon that is found in the tonsils in measles Johnson 31 found 
widespread visceral lesions in a patient with chickenpox who died on 
the third day Areas of focal degenerabon similar to those seen in the 
skm were present in the esophagus, pancreas, Uv cr renal pelves blad 
uer and adrenal glands 

In the course of an attack of a virus disease, the virus enters the 
susceptible host cell and after an incubation period of quiescence sud 
deni) bursts into activity and the irritation may destroy the cell The 
resultant damage depends largely on the type of cell invohed. In 
mumps the acinar cells in the parobd gland are readil) replaced, and 
ie gland is restored to normal without scarring. The superficial epi 
Kn ^ l Wn mv uded in chickenpox is also restored without scarring, 
w 1° the deeper cell invaded in smallpox leaves the characteristic pits 
u tii permanent scars In poliomyelitis actiml destruchon of anterior 
'orn cells leads to permanent paralysis 

n \cllow fe\cr the predominant lesion is a necrosis of the liver 
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Whether the virus actually multiplies in this organ, or whether the 
lesions are merely the result of the presence of the virus, is not yet 
known Infectious hepatitis also destroys hepatic cells 

Lymphocytic Choriomeningitis.— Lymphocytic choriomeningitis 
presents several interesting features The normal habitat of the virus 
is m the common gray mouse, often producing a paralysis of the hind 
legs In the guinea pig it produces a highly fatal form of interstitial 
pneumonia In man it gives rise to a fever on the sixth day that sub- 
sides, after winch the patient is well for a week Then he begins to 
have a chill, fever and headache, and shows signs of meningeal nu- 
tation due to mvolvement of the choroid plexus The spinal fluid gives 
a cell count of from 50 to 1000 cells with 90 to 100 per cent lympho- 
cytes After a week the symptoms subside, and he recovers At six 
weeks complement-fixing antibody appears m the blood, reaching its 
height m the eighth week Sometimes the illness is protracted, and in 
rare instances a virulent strain is encountered which can cause the 
same disease found m the guinea pig, namely, a fatal interstitial pneu- 
monia 

Encephalitis.— When a virus mvades the encephalon, we may have 
all degrees of inflammation, depending on the virulence of the virus 
and the resistance of the host The virus of vaccinia, measles, chicken- 
pox and mumps may, under certain circumstances, break through the 
blood brain barrier and reach the encephalon The encephalitis which 
follows vanes greatly m its seventy and is no way proportionate to the 
seventy of the ongmal disease itself In measles, chickenpox and vac- 
cinia we may have a severe encephalitis followed by personality changes 

Some degree of encephalitis, as evidenced by headache, fever and 
ngidity of the neck and spme, occurs m approximately 10 per cent of 
patients at the military age who have mumps This encephalitis is al- 
most mvanably benign, and may precede, accompany or follow the 
parotitis Indeed, encephalitis, like orchitis, may occur without any 
signs of salivary gland mvolvement This is indistinguishable at the 
time by clinical and laboratory methods from nonparalytic poliomyeli- 
tis, but subsequently a rise m mumps antibody as revealed by the 
Enders 22 method estabhshes the diagnosis of mumps encephalitis The 
mildest form of human encephalitis occurs in mumps, where we may 
have a “latent encephalitis” so mild as to be determined only by means 
of the pleocytosis found at lumbar puncture As many as 800 cells have 
been found m the spinal fluid with no clinical suggestion of meningeal 
irritation 10 

Encephalomyelitis occurs exceedingly rarely in mumps In fact, d 
is about as rare as m measles, the rate of which is approximately one 
m two thousand, inclu din g all age groups In chickenpox it is also rare 
and m vaccinia even more rare It thus becomes apparent that the virus 
of mumps is relatively more neurotropic, although definitely more be 
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mgn in character, than the viruses of these other common diseases 
This bnngs up the question as to whether these rare “postmfectious” 
encephalomyehtides may not represent the activation of some latent 
encephalomyehtic virus as a result of these common virus infections 
This question can be answered only by an improvement in our labo- 
ratory diagnosis of virus encephalihdes 
Other viruses are essentially neurotropic, such as the virus of rabies 
eastern strain equine encephalomyelitis poliomyelitis and the forms of 
lethargic encephalitis, the last mentioned being clinically mdisbnguish 
able from that seen occasionally in measles, chickenpox and vaccinia 
Thus we have at one end the mildest form of encephalitis derived from 
the mumps virus and at the other end the severest forms which are 
usually fatal, as exhibited in rabies and eastern strain encephalomyelitis 
Herpes Simplex.— Herpes simplex ( cold sore or fever sore ) usually 
occurs on the lips but occasionally lesions are found on the sldn, espe 
dally extending away from the lips and in rare instances on the cornea 
or genitalia Frequently the primary infection is in the form of an 
aphthous stomatitis in childhood and persists through life The virus 
was discovered by Gruter in 1912 Bumet 1 records tbe case of a woman 
who had never had cold sores and by test showed no antibody to 
herpes simplex. After her engagement to a man who was subject to 
cold sores she showed an increasing titer of this antibody For the most 
part the virus remains quiescent, only bursting into activity through 
appropriate stimuli. These stimuli may be the result of irritation such 
as occurs from exposure to wind or sunburn in certain persons or in 
the presence of an infection such as a common cold. The cold sores are 
most numerous in the course of severe febrile infections such as ma 
laria, meningococcus meningitis and pneumonias Thus the virus is 
brought into activity by a large number of excitant causes including 
some virus diseases This example of a latent virus infection brought 
into renewed activity by extraneous and internal excitants is of sig 
nificance in the interpretation of many phenomena in the virus field 
it elation of Iferpes Zoster and Chickenpox,— In 1893 von Bokai 23 
? . advanced the idea that chickenpox and herpes zoster 

\s ingles) were different expressions of the same disease. He cited 
numerous examples of one following exposure to the other and offered 
e information that the autumn rise m the incidence of chickenpox 
Preceded by a rise in the incidence of shingles. The literature 
°fr m n accounts to support this view Laboratory workers then 
o ere serological support for this idea, so that an ebologic relationship 
ve<m these two diseases has become ratber generally accepted in 
S'thc th 6 ^ nCt t '' at ne * t * ler t * iese diseases offers clinical immunity 

*V' e11 reca " thnt chmkenpox was at first thought to be a mod 
orm of smallpox, and that this conception was championed by 
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celebrated teachers in Vienna, Pans and Edinburgh Sahh m 1925 was 
the last Here again it was recognized that these two diseases did not 
offer clinical immunity to each other Throughout this long debate 
much the same sort of evidence was advanced as is now brought for- 
ward in support of the etiologic unity of chickenpox and herpes zoster 
Rivers and Eldndge 24 have thrown new light on this subject They 
showed that in New York City the incidence of herpes zoster gives a 
straight line throughout the year, whereas the incidence of chickenpox 
nses m October and falls in June Furthermore, mtrateshcular injec- 
tions of chickenpox virus into monkeys developed tissue reactions with 
intranuclear inclusions These reactions were prevented when convales 
cent chickenpox serum was added to the virus On the other hand, if 
herpes zoster convalescent serum was added to the virus, the reaction 
took place It is of interest that Goodpasture and Anderson 23 have been 
able to grow the virus of herpes zoster on a skm graft of the chick 
embryo, but not the chickenpox virus Until further painstaking evi- 
dence from the laboratory comes to light it is well to bear in mind that 
these two diseases are clinically as far apart as chickenpox is from 
smallpox, 0 and herpes simplex from meningococcus meningitis This 
last comparison carries the speculative implication that chickenpox and 
herpes zoster may activate one another Much work is needed to sup- 
port or contradict such a bold assumption 

German Measles (Rubella) —German measles has come into promi- 
nence as a result of the observations of Gregg 20 m Australia, confirmed 
by several observers in England and the United States These indicate 
that this disease, when contracted early m pregnancy before the for- 
mation of the placenta, results in serious congenital defects in the fetus 
These include congenital cataracts, congenital defects in the heart, and 
malformations of the mouth In the second month of pregnancy mis- 
carriage may occur, but if the fetus continues to term, over 90 per cent 
will show these serious defects Prompt emptying of the uterus would 
allow pregnancy to be undertaken agam under more auspicious cir- 
cumstances The relation of other virus diseases to early gestation has 
not as yet been sufficiently studied to warrant any conclusions One 
thing to be learned from this is that no effort should ever be made to 
prevent girls from contracting German measles 

Poliomyebtis —Poliomyelitis is such a vast and familiar subject that 
we need to mention only a few pertinent facts The virus is one of the 
smallest known It is resistant to 1 per cent phenol, to 15 per cent 
ether, and to chlorination m the usual strength used to destroy enteric 
bacteria It is killed by oxidizing agents such as hvdrogen peroxide, 
potassium permanganate, by ultraviolet rays, and by heating to 55° C 
for five minutes It is normally a disease of man, and so far as is known 

e Under certain conditions of the skm the character of chlckenpor lesions can 
closely simulate mild smallpox, as well as herpes zoster 
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is transmitted from man to man in the pattern of diseases of the upper 
respiratory tract The portal of entry is the upper respiratory tract, and 
in the early acute stage it is spread from here The virus is primarily 
neuronotropic, multiplying in the terminal neurons of the pharynx and 
the gastrointestinal tract Thus the virus may be found in the stool 
How much the stool plays in the spread of the disease is an open 
question, but recent studies strongly suggest its respiratory spread and 
show no evidence to support the idea that flies or other insects play an 
important part Furthermore, a vast amount of epidemiological study 
tends to show that the disease is a common infection of man which m 
the majority of instances never reaches the central nervous system 
When it does so we have clinical poliomyelitis It has been shown that 
the virus may be present m the stool nineteen days before the onset of 
poliomyelitic symptoms This with other clinical evidence suggests that 
it is unwise to extract tonsils when the disease is prevalent, because if 
the virus is present in the pharynx the trauma of the operation encour 
ages extension of the virus to the medulla. 

Once the virus gains access to the central nervous system we have 
a wide variety of clinical manifestations, depending on the severity of 
the inflammation set up and upon the portion of the central nervous 
system invaded. There may be only a mild encephalitis, as m mumps 
with no subsequent damage or we may have temporary or permanent 
damage to nerve cells The recognition of what is going on is essential 
to effective treatment 


TBEATMENT 

Wo have no specific treatment against virus disease once the incuba 
hon period is passed Convalescent serums supply antibodies, but after 
the virus is established in the cells and the incubation period Is over 
t is questionable whether such ser ums are effective. That antiserums 
are effective early as a preventive is established Convalescent measles 
Sei ^Pf nn ^ ® amma Baulin are particularly effechve in preventing and 
nai ying measles. Large doses of convalescent serum have apparently 
, n ^fective in subduing various virus infections in the earliest 
5 5Ci but these doses are not available to the practitioner 

general the practitioner has no specific remedies with which to 
m at a virus once the incubation period is passed. The sulfa drugs 
816 no avnd * Thus one is left to resort to sympto- 
men'l tre ‘J trnent - mild infections of mumps measles German 
cs, cJiichenpox, herpes simplex and herpes zoster are self limited, 

of vin,« ai, ^ exceptions to this are in that second group mentioned in the list 
morrmnSS'?’ Wherc " rtsJn 5troim >* !d to penicillin or the sulfa drags Further 
controlling l, n VCB ° tn | n doses of 0.2 cc. subcutaneously is said to be effective tn 
travenrmX ZS? i r m t ^ l< ’ cornca . and 2 per cent sodinm iodide given (n- 
rmter nf ih ^ ,2?°* 0,1 a * ,e mate days for four doses is said to control herpes 
me cornea (Personal communication from Dr Paul M Runge ) 
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and the natural recuperative powers do their work effectively if al 
lowed to take their course 

On the other hand, each of these diseases may present situations 
which call for prompt symptomatic treatment Severe orchitis m mumps 
needs surgical interference to relieve pain Encephalitis may be helped 
by lumbar drainage Anoxemia requires oxygen administration De- 
hydration must be combated with normal saline and glucose solutions 
Catheterization and tidal drainage of the bladder may be necessary 
Evacuation of the bowels is often a senous problem Secondary bac 
tenal infections must be treated promptly and adequately with sulfa 
drugs or penicillin One of the undecided questions of today is whether 
an uncomplicated virus pneumonia should be given the benefit of 
penicillin as a routine preventive against secondary infections In se- 
vere cases there is little doubt that such protective therapy is indicated 
In poliomyelitis one must distinguish between the bulbar and spinal 
forms of respiratory failure The former must be combated with suc- 
tion and postural drainage, the latter by the proper use of a respirator 
The application of hot packs at appropriate intervals to relax muscle 
spasm and the avoidance of deformities are all essential to restonng 
the function of muscles Furthermore, the weaning of patients from the 
respirator, die bringing back of muscles to usefulness through physical 
therapy, are of much more importance than the use of prosbgmme and 
other drugs There is no specific method or system of treating enceph- 
alitis or poliomyelitis To imply that there is, is to ignore the funda- 
mentals of medical practice, namely, that the physician should recog- 
nize what he is dealing with and attempt to overcome any and all 
obstacles to recovery by every possible means at his command 
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THE TREATMENT OF INFECTIOUS HEPATITIS 
(CATARRHAL JAUNDICE) 

Franz J Ingelfingeb, M D ° and C Lawrence Holt, M D f 

During the recent war, the disease formerly known as “catarrhal 
jaundice” or “epidemic hepatitis” became exceedingly prevalent in 
many countries Although service personnel was primarily affected, the 
number of civilian cases also increased strikingly As a result, many 
studies on the nature of this disease have been feasible and have dem 
onstrated two facts ( 1 ) The disease appears to be infectious, its chief 
route of transmission probably being the ingestion of fecally contami- 
nated material (2) The pathological changes involve the liver as a 
whole and are not limited to the bill ary' duct system In view of this 
newer knowledge, the disease is now called infectious hepatitis in this 
country In England the term infective hepatitis is used The actual 
infectious agent, however, has not been isolated, although it has many 
of the attributes of a virus 

Infectious hepatitis usually manifests prodromal symptoms such as 
general malaise, anorexia, aching, abdominal pam, chilly sensation, 
easy fatigability, nausea, vomiting, mental depression and other non- 
specific symptoms of general infection Occasionally urticaria or ar- 
thralgia may be present Later jaundice, hepatomegaly and spleno 
megaly of varying degrees may appear, but it is now well recognized 
that some patients may exhibit only the prodromal symptoms and 
never develop jaundice Such patients are usually considered to have 
“intestinal gnppe,” “stomach flu” or the like, but liver function studies 
or examination of hepatic tissue reveals definite hepatic damage 
The incubation period of infectious hepatitis vanes between two and 
four weeks The seventy of the prodromal symptoms and of the jaun- 
dice varies considerably In mild cases subjective symptoms usually 
disappear soon after jaundice becomes apparent In severe cases mal- 
aise, prostration, anorexia, nausea and vomiting may continue for 
some time after icterus is manifest Sometimes stupor, ascites, edema 
and hemorrhagic phenomena may appear, and the disease may run 
the course of acute yellow atrophy The mortality m sporadic cases 
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is, however, very low and even in epidemics it is usually less than 1 
per cent 

Closely allied to infectious hepatitis is the so-called “homologous 
serum* or “syringe- transmitted” jaundice This disease has a similar 
clinical, biochemical and pathological course, but its incubation period 
vanes from two to four months, and it is transmitted by the injection 
rather than by the ingestion of infective materials Any injectable sub 
stance may be infective if it contains or is contaminated with the blood, 
plasma or serum of a person who has, or recently has had "homologous 
serum" jaundice In the case of contamination, the amounts needed to 
transmit the disease can be very minute— an improperly sterilized 
needle, for example, may be responsible 

The exact relationship between infectious hepatitis and “homologous 
serum" jaundice is not clear but the treatment of the conditions is 
similar Unless otherwise indicated the therapeutic suggestions out 
lined below are intended to apply to hepatitis of either the infectious 
or “homologous serum" type. 


TREATMENT 

Bed Rest.— Bed rest is essential, for the patient is not only more com 
Portable, but the course of his disease as indicated by biochemical tests 
duration of jaundice, and persistence of hepatic tenderness is bench 
dally affected. 1 *• * 4 Even in the convalescence stage of the disease 
increased exercise can have a deleterious effect and may In some in 
stances, lead to relapses 

Case Report —A 30 year old physician, otherwise In good health suddenly ex 
Perienced severe fatigue and diffuse arthralgia late in August, 1945 For several 
days thereafter be had malaise, chilly sensations mild fever and severe anorexia. 
The most striking symptom was a complete “lack of pep " His only desire was to 
Ue quietly fai Red without doing anything Even reeding seemed to require ex 
tra ordinary effort 

Five days after onset of his symptoms, he noted that his urine was darker than 
Us H~» showed the pretence of bilirubin The next day hepatic tenderness 

and Jaundice developed, and the liver was palpable For one week malaise and 
continued, while the Jaundice deepened until the bilirubin concentration 
*«nnn reached 8 mg per 100 cc. At this point many of his symptoms began to 
bnt extreme lassitude and hepatic tenderness persisted, 
y Tfaj Jaundice slowly subsided o\er a period of six weeks At the end of this 
.^^ 7 ® patient who had been on strict bed rest started to become ambulatory 
rT. immediately soreness in the hepatic area and tenderness to examination, 
°‘ w hi c h symptoms had been absent for two weeks while the patient was in 
hm "'hh rather pronounced intensity There was no rise in the serum 

.i Wn “‘k thne Subsequently whenever the patient exerted himself unduly 
__J aniQ hepatic soreness and tenderness recurred This symptom thus provided a 
measuring stick with which the patient s return to activity could be controlled. 
R **7 Smdual increases in the amount of his physical exertion the patient 
Hi* ab '° *° re5ume full activity but a period of two months elapsed between 

Hem Hp ^ I>C3rrinco °f ^e Jaundice and the complete subsidence of all pain in the 



1026 


FRANZ J INGELFINGER, C LAWRENCE HOLT 


As this case suggests, the duration of necessary bed rest is variable 
and must be evaluated on the symptomatology and progress of each 
case On the average, the hver of jaundiced patients remains tender 
and enlarged for a period of two weeks, consequently, complete bed 
rest for a minimum of three weeks should be instituted for all cases 
Bed rest beyond this period is indicated by the following signs and 
symptoms 

1 A sore, tender or enlarged hver, particularly after physical exertion 

2 Hemorrhagic phenomena 

3 Clinical icterus or bile m the unne The icteric index should be less than 15 

and the serum bilirubin level less than 15 mg per 100 cc before the 
patient is mobilized 

4 Nausea, vomiting, anorexia, drowsiness, lack of interest Easy fatigability 

often persists into the convalescent stage and does not by itself require 
further bed rest 

5 Impaired hepatic function as indicated by hepatic function tests In some 

patients, mild impairment of bromsulfalem ex ere bon, which may persist 
for months, can be ignored if the pabent is well by all clinical standards 

After the patient is mobihzed, increased activity should take place 
very gradually On the average, at least three weeks should elapse be- 
tween getting the patient out of bed and allowing him to return to 
work 

Diet.— Low fat diets, containing abundant proteins, carbohydrates 
and factors of the vitamin B complex, protect healthy laboratory ani- 
mals from severe hver damage when the animals are exposed to hepatic 
toxins 6 A similar diet appears to benefit patents with chronic cir- 
rhosis of the hver 7 On the other hand, diets deficient m protein and 
vitamin B complex induce necrotic and cirrhotic changes in the livers 
of laboratory animals 8 0 10 These facts do not prove that the low fat, 
high protein, high carbohydrate diet, reinforced by vitamin B complex, 
is the diet of choice in the treatment of infectious hepatitis, but the 
evidence is strongly suggestive, and the type of diet given in Table 1 
is usually recommended On the other hand, recent clinical studies 
suggest that diets containing as much as 100 gm of fat per day are not 
injurious and may even help the patient to gam weight The fat con- 
tent of the diet and feeding given in Tables 1 and 3 can easily be 
increased by using whole instead of slam milk The chief difficulty m 
using a diet containing abundant fat is that the protem and vitamin B 
complex intake may be reduced as the patient receives calories from 
other sources 

Whatever the diet, it is important that the patient eat something, 
a feat which may be difficult to accomplish m face of the severe an- 
orexia, nausea or vomiting which often attend infectious hepatitis 
Food must therefore be palatable and attractively prepared If a pabent 
cannot eat, tube feedings or parenteral alimentation should be under- 
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Total Calorics 2500 to 4000 per 24 horn* 






Dicision of Calorics 






Carbohydrate 

05 

to 

75 

per 

cent 

Protein 

20 

to 

25 

per 

cent 

Fat 

5 

to 

10 

per 

cent 


General flute* 

1 All fat and fatty foods are to be avoided except for 1 pat of butter 'which is 

allowed with each meal. This allowance gives the patient 25 gm of fat 
in the form of butter per day but it is not harmful provided the protein 
and vitamin B complex intales are adequate In fact butter by making 
the diet more palatable, may actually increase the amount of protein and 
carbohydrate ingested 

2 Alcohol in any form must be avoided completely 

3 The daily protein intake should be 150 gm. or higher This Intake can be 

achieved if the patient takes the following amounts of protein rich foods 
every day 

Skim milk 1% quarts 


4 

5 


0 


Dried skim milk powder given beaten up in soups, 

milk desserts, mashed potato etc. 3 ounces 

(Large milk companies can often supply dried 
skim milk powder If not, the local bakery usu 
ally knows where It may be obtained.) 

Lean meat, chicken or fish (see diet lists below) Yi to 14 pound 
Cottage cheese Y\ cup 

Egg white 2 

Dried brewers yeast 6 heaping 

teaspoons 

A high carbohydrate intake should be achieved by giving the patient sweet 
ened fruit Juices by using as much sugar honey and sweet syrups as 
possible and by offering hard sugar candies after meals 

Dried brewers yeast (2 heaping teaspoons) is given in skim milk or fruit 
Juice about 1 or 2 hours after meals If given before a meal, it may de- 
press the appetite A late evening feeding may be offered if the calorie in 
take Is maintained with difficulty 

The diet should be given for a period of 3 months After this time if the 
patient has no residual evidence of liver damage whole milk and whole 
egg may gradually be used instead of skim milk and egg white. After 0 
months, the patient may be allowed to return to an unrestricted diet The 
brewers yeast supplement can also be omitted between 3 and 0 months 
after the onset of the hepatitis Alcohol shonld be avoided for at least 6 
months. 


food to Use 

Fruits and fruit Juices Sweeten as tolerated Glucose (dextrose) is not as sweet 
ns cane sugar* hence more carbohydrate can be given If glucose is used for 
sweetening 

Cereals All types cooked or uncooked. 

Bread Wheat or rye as desired. 

£ugar Jolly Jam honey maple syrup molasses As desired. 

Rgs White* as desired Egg white may be used in cooking, desserts ftuil 
whips. One volt, may be used dail\ in place of 1 pat of butter 
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TABLE 1 —DIET FOR INFECTIOUS HEPATITIS — Continued 

Beverages Slam m ilk, dried slam milk, ginger ale, fruit drinks, black coffee, 
clear tea The chief disadvantage of coffee and tea is that they fill the 
stomach without supplying calories Coffee, vanilla or a small amount of 
cocoa may be used as flavoring 

Soups Vegetable soups, vegetable cream soups made with slam milk, bouillon, 
consommd 

Meat Lean beef, lean lamb, lean chicken, calf hver, lean veal Serve roasted, 
boded or broded No gravies or sautds Use lean meat or fish twice daily if 
possible 

Fish and shellfish Sole, flounder, haddock, halibut, cod, lobster, shrimp Do 
not prepare or serve with any fatty material except with daily butter al 
Iowan ce 

Cheese Cottage cheese Serve with lettuce and fruit, or baked with macaroni 

Starches Potatoes (mashed, baked, boded), nee, macaroni, noodles (not egg), 
spaghetti as desired Do not use fatty sauces A “cream sauce” can be pre- 
pared by mmng slam milk and flour in a shaker and cooking in a double 
boiler 

Vegetables Asparagus, carrots, peas, beets, spinach, lima beans, squash, string 
beans, broccoli, tomatoes, lettuce 

Desserts Fruits (chiefly cooked or canned), gelatin desserts, cornstarch and 
nee puddings, fruit sherbets, junket (slam milk), baked banana, tapioca, 
angel cake, candy made of egg white and sugar 

Foods to Avoid 

Unless foods are specifically mentioned on the diet list, they should not be 
used The patient, however, should be cautioned against 
All fned foods 
Salad dressings 
Chocolate 
Nuts 

Vegetables, desserts or any other food prepared with butter, cream or other 
fats 

Crackers and cookies Some have a fairly high fat content 

taken, but how much nourishment a badly damaged hver can handle 
is an unsettled question Judging from the results of hver function tests, 
it appears unlikely that such hvers can metabohze their usual quota or 
carbohydrates and proteins On the other hand, starvation may inten- 
sify the noxious processes taking place m the hver or may prevent re- 
generation of normal hver cells Some nourishment must consequently 
be made available to the patient, the exact amount depending on the 
degree and duration of the impaired food intake 

For patients who must be tided over a bnef but acute phase ot 
anorexia and vomiting, intravenous nourishment is indicated Tins 
procedure not only provides food, but often brings about marked 
symptomatic improvement 

The mixture given in Table 2 provides 1000 calones daily A 15 per 
cent solubon of glucose supplies more calones but may cause venous 
thromboses The other altemabve— giving more of the 10 per cen 
solubon— mav prove difficult for no more than 500 cc of this solubon 
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should be administered per hour 13 If the patient is losing salt and 
water because of vomiting, diarrhea or high temperature, the fluid and 
salt intake should be increased. 

Protein material and more calories can be supplied by adding 20 
gm, of a parenteral amino acid preparation to each 1000 cc. of 10 
per cent glucose solution. Under ordinary conditions a considerable 


TABLE 2 —PARENTERAL FEEDING PER 24 HOURS 


10 per cent glucose in 0 85 per cent NaCI solution 500 cc 

10 per cent glucose In water 2,000 cc 

Ascorbic add 200 mg 

Nicotinamide 50-100 mg 

Thiamine 10 mg 

Riboflavin 10 mg 


Note Many parenteral preparations containing several factors of the vitamin 
B complex include pantothenic add and pyridccdn e. 11 The human requirements for 
these vitamins have not been established In the near future preparations contain 
lag "folic add” will probably become available. 


amount of amino adds so given may bo consumed for energy purposes 
if the glucose given simultaneously is not adequate to cover these 
needs What happens when hepatic function is grossly deranged is not 
definitely known. The addition of ammo acids to a 10 per cent solution 
of glucose unfortunately increases the likelihood of a thrombophlebitis 
at the ate of injection Nevertheless amino acids are indicated if the 


TABLE 3 —SIMPLIFIED MIXTURE FOR TUBE FEEDING (24 HOUR AMOUNT) 


Sldm milk 

2 quart* 

Dried sldm milk powder 

6 ounces 

Brewers yeast powder 

White of two eggs 

1 ounce 

Com syrup (Karo etc.) 

4 ounces 

Ascorbic add (grind up tablet) 

100 mg 


5000 units 
1000 units 


rec ^ 0m B^at up white of eggs and add com syrup Make paste by adding 
amount of ildm milk to dried sldm milk powder and brewers yeast powder 
en egg white and paste can then be starred into the remaining amount of ildm 


n^jor part of a patients nourishment has to be given by parenteral 
^tes for more than two days 

c su ^ enn S from prolonged anorexia without too much 
, & f bibe feedings are used with advantage (Table 3) The sim- 
It m y iix ^ lre P ro ^des 2000 calories and 150 gm of protein per day 
divided into three equal parts and administered at 8 a.m 
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2pm, and 8 pm Since it is fluid and nonviscous, the mixture can be 
allowed to drip slowly into the stomach by gravity, one hour being 
allowed for each feeding Usually the tube should be inserted for each 
feeding and then withdrawn 

Additional calories can be given if desired by adding more sugar or 
com syrup to the tube-feeding mixture Very hypertonic solutions, 
howevei, greatly delay gastric emptying and may aggravate any tend 
ency the patient has to vomit More skim milk powder may also be 
added if additional proteins are desired 

Medications —V itamins —The diet should be fortified by a liberal 
supply of crude vitamin B complex Preferably 2 to 3 heaping tea- 
spoonfuls of granulated or powdered brewers’ yeast are given three 
times daily about one to two hours after meals Such therapy provides 
all the factors of the vit amin B complex as well as additional proteins 
(the protein content of dried brewers’ yeast is almost 50 per cent) 
In order to make the yeast palatable, it should be beaten up in skim 
milk or tomato juice Some patients, however, may not be able to take 
large amounts of yeast m any form In this case, 4 tablets (or cap 
sules) of concentrated vitamin B complex should be given three times 
dady 

Vitamin C is adequately supplied by the fruit of the diet (Table 1) 

Although plasma vitamin A levels are depressed in hepatitis, there 
is no evidence that the body’s stores of this vitamin are depleted Since 
the patient is on a low-fat diet, however, a fish hver od concentrate 
containing about 5000 units of vitamin A and 1000 units of vitamin D 
should be given dady 

Vitamin K —In patients with severe or prolonged hepatitis, a bleed- 
ing tendency produced by a decreased blood prothrombin content may 
become apparent This disorder of the clotting mechanism in hepatitis 
is more often caused by an impaired utilization of vitamin K by the 
liver than by an impaired absorption of the vitamin Nevertheless, all 
hepatitis patients exhibiting a prolonged prothrombin time, a bleeding 
tendency, or an icterus index over 75 should receive about 4 mg of a 
water-soluble parenteral vitamin K preparation (Synkayvite, Hykinone, 
Synkamm ) every two days 11 

Lipotropic Factors —Among the hver-protectmg substances present 
m crude vitamin B complex and in protein, the most important appear 
to be choline and the sulfur-containing ammo acids, methionine and 
cystme 8 0 10, 13 Methionine and choline are “lipotropic,” i e , they mo- 
bilize or prevent deposition of abnormal excess fat depots m the hver 
Their lipotropic properties depend on the fact that both substances 
have methyl groups which appear necessary for hepatic fat metabolism, 
presumably for the conversion of neutral fats to phospholipids 14 This 
point is of practical importance, for cystine, which does not contain any 
methyl groups, may actually harm the hver m experimental animals 
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unless methyl groups from some source, such as choline, are given simul 
taneously 0 

Certain facts— frequently ignored— must be emphasized 

1 Methionine protects the liver of a protein depleted animal if it is 
given before, or wi thin four hours after, the liver is exposed to a toxin 
It exerts no beneficial effect if given more than four hours after the am 
mal is subjected to the hepatotoxic agent 16 

2 Methionine and choline protect the liver of a protein-deficient am 
mat There is no evidence that the animal which has been on a well 
balanced diet is benefited by "extra methionine and choline 

3 Little is known concerning the effects and actions of choline or 
methionine on a liver damaged by infectious hepatitis 

In view of these facts the theoretical efficacy of choline and methio- 
nine in the treatment of infectious hepatitis may be questioned, espe- 
cially if these substances are used after the appearance of jaundice. If 
given in the prodromal period they may have some effect, but punch 
biopsies show that the liver parenchyma exhibits definite pathologic 
changes well before the onset of jaundice, 16 From the clinical viewpoint, 
methionine has been said to benefit toxic hepatitis 17 18 and choline 
with cystine has apparently induced improvement in patients with se- 
vere cirrhosis 7 On the other hand, the treatment of infectious hepatitis 
with these lipotropic substances has led to equivocal results 19 ~ n It 
would seem reasonable to conclude, on the basis of present knowledge, 
that the use of choline cystine and methionine should be restricted 
to the very early cases or the very sick patients 
Choline chloride, cystine and methionine can be given orally or in 
travenously but the optimum daily doses have not been established 
For methionine, the daily administration of 5 to 12 gm has been advo- 
cated. 18 10 The usual dose of choline and cystine has ranged between 
3 and 10 gm of each per day 7 24 If the sulfur-containing ammo acids 
afe given intravenously, a 2 per cent solution in normal saline solution 
ffiay be used, but the infusion should he given slowly over a period of 
at least three hours In the case of choline, intravenous administration 
umst be undertaken with caution, since excessive secretions, bronchial 
spasm abdominal cramps flushing and perspiration may occur and 
may have to be treated with atropine sulfate grain 1/100 subcu 
taneously every four hours as needed 2r 
Unfortunately, the lipotropic factors are not readilv available at 
present Methionine* is expensive and difficult to obtain, whereas cho- 
e an extremely deliquescent substance, is not marketed in a con 
ven ent form for dispensation The high protein diet fortified with dried 
^ ens ^ however, provides a not inconsiderable amount of the 
nVm »- °® en * s tu be feeding (Table 3), for example, furnishes 
u 4 gm of methionine per dav (Skim milk contains approximateU 
A prrpnrntijjn of methUmW wiled MrwUnc ma> loon bo a\a5labh 
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0 1 per cent, and dried slam milk 1 per cent methionine ) The vita 
min B complex, furthermore, provides other lipotropic factors, such as 
inositol 

Antipruritics — Itching does not occur too commonly with infectious 
hepatitis When it does, local application of calamine lotion containing 

1 per cent phenol affords definite if not complete rehef Intravenous 
calcium gluconate ( 10 cc of a 10 per cent solution) or procaine (1 gm 
in 1000 cc, given over two hours) often help considerably, but the 
effect is transient 20> 27 

Sedatives — Morphine or any opium derivatives should never be used 
in the treatment of hepatitis Barbiturates are also best avoided, if 
they are employed, the dose should be one third or at most one half 
the usual dose Chloral hydrate and paraldehyde probably have little 
deleterious effect on the liver, but their taste may increase nausea and 
vomiting For severe cases of restlessness and confusion, paraldehyde 
may be used parenterally 


PREVENTION 

Precautionary Measures.— Since infectious hepatitis is spread prin- 
cipally through fecal contamination, the stools of all patients with this 
disease should be handled with extreme care Probably the safest pro 
cedure is to take the same precautions with the stool as m a typhoid 
case In addition, eating and washing utensils should be sterilized in 
boiling water, visitors should not be allowed to come mto direct con- 
tact with the case, and those taking care of the patient should observe 
scrupulous care m washing their hands Unfortunately, as is true of 
many virus diseases, the most infective period is the early prodromal 
phase when the absence of icterus makes diagnosis difficult 28 

The prevention of “ homologous serum’ jaundice depends on two 
major precautions 

1 Do not use blood or blood products from anyone who has had 
jaundice or a severe, unexplained “gnppe” within one year 

2 Stenhze all syringes and needles carefully It has been recom- 
mended 20 that all syringes and apparatus used for intravenous or intra- 
muscular injection be sterilized by dry heat (160°C for one hour) 
If this is impossible, the apparatus should be carefully cleaned and 
placed in boiling water for twenty'' minutes after each use Even when 
blood is drawn for laboratory' purposes, a clean and sterilized needle 
and syringe are used with advantage For chemical disinfection, the 
only permissible disinfectant is 70 to 75 per cent alcohol,” in which 
disassembled syringes must be placed for five minutes 20 

Gamma Globulins.—' The "gamma” fraction of human plasma globu- 
lins contains a high titer of antibodies for various diseases and is 
avadable m several states for the prevention or attenuation of measles 
Gamma globulins are also of benefit in the prevention or attenuation 
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of infectious hepatitis provided thev are administered lntramuscularl) 
during the incubation period The dose which has been used is 10 cc. 
for adults and 0 075 cc per pound for children ,0 11 Once the pro- 
dromal, pre icteric phase of the disease has begun, gamma globulins 
aro ineffective * ! Their use is therefore restricted to the prevention of 
infectious hepatitis in institutions camps and military units after the 
members of such groups have been exposed to a known case "Homol 
ogous serum" jaundice apparently cannot be prevented by the admirus 
tration of gamma globulins in the incubation period.® 3 


SUM3IARY 

Infectious hepatitis (catarrhal jaundice) is an infectious disease 
frequently transmitted by fecal contamination Its treatment consists 
of absolute bed rest for a mi nim um of three weeks, a low fat high 
protein, high carbohydrate diet, and 1 ounce (30 gm ) of dried brew 
ers yeast daily Other vitamins and lipotropic factors may be indicated 
in certain cases The spread of the disease should be controlled by 
careful disposal of the feces and sterilization of the patients utensils 
bedclothes and the like In institutions, infectious hepatitis may be 
prevented or attenuated by the use of gamma globulins during the 
period of incubation 
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THE EMERGENCY TREATMENT OF MYASTHENIA GRAVIS 


Henr\ R, Viets, M D 0 

Myasthenia gravis, a somewhat rare and often fatal disease prior to 
1935 when treatment by neostigmine (prostigmine) was instituted, has 
become in the last decade a disease more commonly reported The 
fatality rate up to ten years ago was high about half of the patients 
dymg m the hospital during the period of initial observation and an 
other 25 per cent dymg within a year or two after the diagnosis was 
made In the last ten years in our Clinic, about 170 cases have been 
observed- During this period, thirty five patients have died, a consid 
erable number of them being m the older age groups where death was 
oot unexpected Most patients die a respiratory death either due to the 
fatigability of the muscles of respiration or to aspiration of food into 
die respiratory tract where dysphagia is a marked symptom of the 
disease Some of these deaths could have been avoided if prompt and 
energetic treatment had been used Treatment depends necessarily on 
diagnosis and until the disease is fully recognized no form of treatment 
can be instituted which is likely to be effective 


DIAGNOSTIC CRITERIA 

Myasthenia gravis can be recognized at the present time by simple 
tnwrns No other disease has as its outstanding characteristic excessive 
a gabihty of the voluntary muscles with recovery taking place as the 
result of rest or of medication The disease, moreover almost never 
a progressive downhill course, so commonly observed m degen 
^ ve conditions of the nervous system with muscular weakness but 
progresses by natural or spontaneous remissions and relapses This 
course is so characteristic of myasthenia gravis that it becomes an 
essential part of the diagnosis 

elan kegmnmg of the disease, however before enough tune has 
pse so that the course of the disease can be adequately evaluated 
Pah 0 ^ 513 upon the signs of response to rest or to medication 

'Ij usu ^ indicate to the observer, if the muscles have shown 
ase JZ 6 wea kness Aat without an adequate period of rest normal 
mav i 5 musc es w no * possible In addition to rest, improvement 
so m n r l ^ ^ under neostigmine, the response usually being 

is of Hfn ,^ S < ^ sease slight in all other diseases that the drug 
5° c as well as therapeutic value Neostigmine methylsulfate 

C’rnx'U Clinic, Massachusetts General Hospital Boston 
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(15 mg ) is combmed with atropine sulfate (06 mg) in a single 
ampule for the diagnostic test A scheme has been elaborated to eval 
uate the results 1 

EMERGENCY TREATMENT 

Patients with myasthenia gravis are ordinarily treated with neostig 
mine bromide (15 mg ) tablets taken by mouth in appropriate doses at 
intervals during the twenty-four hours This usually suffices to m ain 
tarn most patients in reasonably good health As some patients, how 
ever, may have respiratory crises or difficulty in swallowing, all patients 
should be familiar with the parenteral use of the drug in the form of 
the neostigmine methylsulfate Thus, patients who are ambulatory and 
ordinarily without severe symptoms should always be m a position to 
obtain an injection promptly when the need arises In our Clinic, pa- 
tients are furnished with ampules of neostigmine methylsulfate (05 
mg ) When severe symptoms develop, two ampules should be given 
to an adult, either subcutaneously or intramuscularly A hypodermic 
needle may be used. Any qualified person can give the drug to the 
patient The patient or a member of his family may be taught to give 
an injection exactly as in the treatment of diabetes or other diseases 
where a deficiency exists In myasthenia gravis, mdeed, neostigmine 
should be considered as a deficiency drug In most instances an even 
maintenance of the drug can be provided by oral medication through- 
out the twenty-four hour penod It is for the emergency, however, that 
the drug is usually given in the soluble form A dose of 1 mg may be 
given up to two or three times within a period of an hour if good re- 
sults are not obtained from the initial injection Usually, patients re- 
spond promptly and a second injection is seldom needed 

In order that the patient may receive prompt attention even if a 
physician is not readily available, each patient in our Clinic is given a 
form letter, as follows 


TO PHYSICIANS OR NURSES CALLED UPON TO TREAT PATIENTS 
WITH MYASTHENIA GRAVIS 

John Doe, Unit No 000000, a patient attending the Myasthenia Gravis Clunc 
of the Massachusetts General Hospital, is taking an adequate amount of neos g 
mine ( prosbgmine ) bromide (15 mg ) tablets by mouth in order to care for o 
dinary symptoms The patient, however, occasionally has difficulty in swallowing 
and breathing Under such circumstances, the oral medication should be reuuo 
by intramuscular injections of neostigmine methylsulfate ( ampules 0 5 mg ) 
order to be prepared for such a contingency, the pabent has been supplied w 
ampules for deep hypodermic mjecbon In case of emergency, the medicine there 
fore is available and if given promptly may overcome an attack of respiratory e 
barrassment or marked difficulty in swallowing Two ampules should be g' vcr | ‘ 
one time This dose may be repeated in one-half hour if improvement has not t 

This commumcabon is to be used only by the pabent or pabent s family m 
case of emergency, and is designed to aid the family physician or a nurse m givmg 
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the proper amount of medicine promptly As the diiease is not common. It Is qr ± le 
possible that the patient s attendant may not be familiar with the above procedure. 

If there is occasion for any physician to write to the hospital about this paired 
please refer to the above unit number and address the letter to the Social Sense 
Department Myasthenia Gravis Clinic, Massachusetts General Hospital, Bostcn 24, 
Massachusetts In case of emergency the neurological resident at the hosprtrl run 
ihvayi be called by telephone 


CASE HISTORIES 

Tlie use of neostigmine is illustrated by selected case histones. 7L» 
fhst discloses the method of establishing the diagnosis and bnrurr-r 
the patient to a point where treatment can be gn en and the pineal" 
well maintained The emergency here is not a matter of life ar.^ dts'l 
but is associated with a competent diagnosis and an esaluaton rf 
uffect of the treatment in preventmg continued marked invaharEo. 

Case I (Mr*. D A \V, U .360999) —Insidious onset at ays Z* r.moro .... . 
w “ with remissions during iuw pregnancies positive neostigmine ter sr ~~ 
btatment omitted and patient bedridden for six t/eart full reo/rery ir,r- xZt-sr 
CemmAnt clnfn maintained for at least lour tiears 
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neostigmine bromide by mouth and resumed her normal activities, walking up 
and down stairs without difficulty, going shopping and being fully maintained on 
an intake of 0 to 9 tablets a day 2 

When last seen in March, 1946, four years after the initiation of an adequate 
maintenance schedule of neostigmine bromide by mouth at appropnate intervals, 
the patient was almost svmptom-free and able to carry out all the ordinary activi 
ties of a housewife 

Comment —This case history illustrates the value of correct diagnosis 
and prompt establishment of treatment This patient, long an invalid 
and indeed once confined to bed, was able to resume her normal activ- 
ity when properly cared for The fault arose here m the action on the 



part of someone in allowing the patient to remain in a state of invalid 
ism The use of oral neostigmine resulted in the release of muscle 
power that, for some unknown reason, was held m abeyance by a factor 
of the disease not recognized at the present time The patient’s muscles 
were m a state that resembled one of partial curanzation, m which 
continuous and excessive fatigability was a promment feature That 
the body may control this unknown factor is shown by the spontaneous 
remissions characteristic of the disease and by complete freedom ot 
symptoms that may occur during the last six months of pregnancy 
The rapid onset of symptoms, particularly m the old age group, call 
for prompt diagnosis and treatment Patients with dysphagia lose 
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weight rapidly and become quickly debditated Time may be lost by 
a consideration of bulbar palsy or cancer of the esophagus as possible 
causes of dysphagia. An examination of the swallowing reflex with 
barium under the fluoroscope, often serves to make the diagnosis un 
questionable 

Cask U (B C, U 419385) - Rapid onset of dysphagia at age 60 nasal Tegurgi 
tation of fluids loss of 30 pounds in weight position neostigmine swallowing test, 
adfujied on oral medication with supplemental infections complete re77dssion in 
seven months no symptoms in last two years 

At the age of 60 In 1943, the patient suddenly developed transient ptosis of 
the lids soon followed by dysphagia There was increasing difficulty in getting 
food into the pharynx. Liquids regurgitated through his nose His voice became 
nasal in type and secretions collected in his nasopharynx, with coughing and gagging 
Bulbar palsy and cancer of the esophagus were considered as probable diagnoses 
The dysphagia was promptly relieved by a diagnostic ampule of neostigmine and 
the swallowing reflexes studied with barium under fluoroscopy became normal 
within twenty minutes of the infection 3 A diagnosis of myasthenia gravis was made 
after observing that the banum no longer was retained in the pharynx, pyriform 
rinusei or valleculae (Figs 137 and 138) The patient was quickly adjusted to 12 
tablets of neostigmine bromide by mouth given every two hours from 8 aal to 
10 plus two injections of neostigmine roethylsulfate ( 0.5 mg ) at 12 noon 
and 6 p.xn, before the principal meals of the day 4 Thirty five pounds in weight 
was gained In a few weeks under this treatment A remission started almost at 
once and seven months later the patient was completely free from symptoms with 
out the need for any medication He has remained well for the last two years 
during which time he has had an operation for varicose ulcers, without recurrence 
of symptoms of myasthenia gravis 

Comment —This case illustrates the rapid onset of the disease, as 
well as the possibility that the first symptoms may occur in a patient of 
GO years of age Of 125 patients in our early series twenty-one had 
their first symptoms between ages 60 and 70 and five between ages 
70 and 80 In fifty four of the 125 cases the disease first appeared at 
40 years of age or over It thus is not uncommon in persons past 40 
a fact not fully recognized in most clinics Some cases, moreover have 
a rapid onset, usually of two or three weeks duration. The importance 
o prompt diagnosis in this group cannot be overemphasized, since 
eath has been known to occur in a few weeks Indeed, this was not 
u ^ < T°^ lmon before the days of neostigmine treatment In cases in 
ch dysphagia is the presenting symptom, the diagnosis can readily 
»>e made by the neostigmine test 

This case also makes clear the value of supplemental treatment b\ 

jection chiefly before the main meal of the day so that a patient 
not lose weight when suffering from dysphagia 

if a patient is earned through a relapse, no matter how 
severe, the possibility of a remission, either partial or total, must always 
liwi m min ^ 5 case the remission was complete and has 

t" o years We must remain aware howe\ er that a relapse may 
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Fig 138 —The normal swallowing reflex, twenty minutes after injection of 15 mg 
of neostigmine methjlsulfate and 0 6 mg of atropine sulfate, intramuscularly 

occur m the future, although remissions have been known to last as 
long as twenty years 




THE DIAGNOSIS AND TREATMENT OF ANEMIA 

Bertha L Paegel, M D * and Joseph F Ross, M D f 

Anemia is one of the most common abnormalities afflicting the 
human race Between 12 and 25 per cent of all patients admitted to 
large general hospitals m the United States have been shown to have 
definite anemia, 1, 2 and more than half of all school children and 
women in certain economic classes m both England and the United 
States have abnormally low levels of hemoglobin 3 4 5 It is highly 
probable that the incidence of anemia is even higher in other regions 
of the world m which poorer standards of living prevail. It is lmpos 
sible to estimate the loss of physical efficiency and general disability 
attributable to this widespread anemia, but it is undoubtedly extremely 
great A decrease in the hemoglobin level of only 10 or 15 per cent is 
frequently sufficient to produce definite asthenia and easy fatigability 
m otherwise perfectly normal individuals 

Fortunately, the vast majority of patients with anemia respond very 
readily to proper therapy, and can be completely cured by relatively 
simple and inexpensive therapeutic measures Indeed, the very sim 
phcity and mexpensiveness of these measures apparently mitigate 
against their proper and widespread application It is interesting in 
regard to the economics of drug production and the effectiveness of 
advertising measures to consider the multi million dollar vitamin in 
dustry, which sells the pubhc vast quantities of unneeded vitamins, 
while the inexpensive and readily accessible element, iron, still consti 
tutes one of the major dietary deficiencies of the world 

There are few diseases m which so exact a diagnosis can be estab- 
lished by clinical and laboratory studies as m the various anemias 
Furthermore, the measures required to establish definitely the type of 
anemia are easily performed and qmte inexpensive In spite of these 
facts, however, it is safe to say that few pathological conditions are 
treated more lll-advisedly It is seldom, indeed, that a patient with 
simple iron-deficiency anemia is not treated with large amounts of 
vitamins and various types of parenteral hver extract, substances which 
repeatedly have been demonstrated to be completely ineffective in re- 
lieving this type of disease 

From the Robert Dawson Evans Memorial, Massachusetts Memorial Hospitals, 
and the Department of Medicine, Boston University School of Medicine Prepared 
under tenure of a Welch Fellowship m Internal Medicine 

° Assistant in Medicine, Boston University School of Medicine, Fellow in 
Medicine, Robert Dawson Evans Memonal, Massachusetts Memorial Hospitals 
t Associate Professor of Medicine, Boston University School of Medicine, Welch 
Fellow m Internal Medicine of the National Research Council, Physician, Massa- 
chusetts Memonal Hospitals, Member of tbe Department, Robert Dawson Evans 
Memonal 
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Rational and effective treatment of anemia depends upon the deter 
mination of the exact nature and etiology of the condition. Therapeutic 
measures which will be strikingly effective in one type of anemia may 
be entirely useless In a different type. Attempts to combine all therap- 
eutic measures into a single “shotgun” remedy, which can be given 
indiscriminately to every patient with anemia, not only result in an 
unnecessary expense to the patient, but also may fail to produce ade- 
quate blood regeneration Moreover, “shotgun” nonspecific therapy 
may obscure a serious underlying disease of which the anemia is only 
a superficial sign It is not only advantageous from an academic stand 
point to establish the exact cause of any case of anemia, but it is also 
economically and practically sound to do so 
In general, the commonly encountered types of anemia can be 
grouped into three main classes (1) anemias due to an inadequate 
supply of substances essential for erythrocyte and hemoglobin forma 
tion, (2) anemias due to defective functioning of the bone marrow 
and (3) anemias due to too rapid loss or to a rapid destruction of 
erythrocytes Each of these main types of anemia has characteristic 
dinical features and the characteristics of the peripheral blood and of 
the hone marrow are quite distinctive. The successful therapy of each 
type is also quite specific. 

DIAGNOSIS OF ANEMIA 

The existence of the anemic state usually can be readily diagnosed 
from the careful inspection of the color of the conjunctivae the mucous 


TABLE 1 —DIAGNOSTIC TESTS IN ANEMIA NORMAL VALUES 


Hematologic Determination 

Normal Values 

. 

Male 

Female 

Hemoglobin (grams per 100 cc. 
blood) 

Hematocrit (percent) 
r ythrocyto Count ( per cu. rum, 
blood) 

HeUculocyte Connt (per cent of total 
erythrocytes) 

Icteric Index (units) 

145-105 gm % 
43-49% 

4,800 000-5 800 000 

05-15% 

4-7 

12.0-155 gm.% 
33-43% 

4 000 000-5 000 000 

05-15% 

4-7 


cm ranes and the skin of the patient In some instances the coexist 
tv^ otller Physical features gives material aid in establishing the 
Pc o anemia Thus in pemidous anemia the dassical findings of 
toiim 311 fPP ear h 1 8 at an early age, a smooth, red, and frequently sore 
Sue, a faint icteric tinge to sderne and skin curved fingernails, and 
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signs of involvement of the dorsal and lateral columns of the spinal 
cord usually serve to establish the diagnosis In various types of hemo- 
lytic anemia the occurrence of definite icterus, unassociated with bile 
in the urine the presence of a markedly enlarged spleen, and the occa- 
sional occurrence of congenital or familial physical abnormalities may 
prove helpful By far the great majority of anemic individuals, how 


TABLE 3 —CELL INDICES VALUES IN VARIOUS TYPES OF ANEMIA 


Type of Anemia 

Cell Indices 

i MCV 
cu mi era 

MCH 

microml cro grams 

MCHC 

% 

Microcytic hypochromic 

Normocytic normochromic 
Microcytic normochromic 

Macrocytic “hyperchromic” 

Under 80 
80-65 
Under 80 
Over 95 

Under 30 
30-34 

Under 30 

Over 34 

Under 31 
31-34 
31-34 

34 
or less 


TABLE 4 —CLASSIFICATION OF ANEMIAS ON THE BASIS OF CFJE INDICES 

Microcytic Hypochromic Anemias 
Iron -deficiency anemia 
Cooley b anemia 

Normocytlc Normochromic and Microcytic Normochromic Anemias 
rhyriologic’* anemia of pregnancy 
Anemia following acute blood loss 

Anemia dno to “toxic depression" of bone marrow as in renal 
M disease and chronic Infection 
"Aplastic anemia 

Myelophthisic anemia, as in metastatic carcinoma 
Macrocytic Anemias 
Pemidouj anemia 
Sprue and sprae-llke states 
Pernicious anemia of pregnancy 
^Nutritional macrocytic anemia” 

Achrestic anemia” 

Anemia of Dlphyllobothrium latum infestation 
Macrocytic anemia of liver disease 
Macrocytic anemia of hypothyroidism 
Hemolytic anemias (occasionally macrocytic) 

Myelophthisic anemias (occasionally macrocytic) 


other tl a! t0 S ^°' v “y spooific diagnostic) physical abnormalities 
llelnfnl re P revlou3l y noted pallor Although the history may be 
anemtn „ ““ting a site of chrome blood loss, a family history of 
cord thi» r “^nSScstive history of subacute degeneration of the spinal 
n al establishment of the type of anemia must be made by 
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laboratory investigation Fortunately, a few simple, carefully performed 
laboratory procedures are sufficient in most instances Such studies do 
not require elaborate equipment or time-consuming te chni cs, and they 
may be carried out in any physician’s well-equipped laboratory These 
laboratory procedures are directed toward deter minin g the following 

( 1 ) the concentration of the erythrocytes and hemoglobin in the circu- 
lating blood, (2) the size or volume of the erythrocytes, (3) the con- 
centration of hemoglobin m these erythrocytes, (4) the rate of blood 
formation, and (5) the rate of blood destruction The diagnostic pro- 
cedures necessary for deter minin g these facts are indicated m Table 1 

Based on the above determinations, practically all anemias can be 
classified into four morphological groups (1) microcytic hypochromic, 

(2) normoyctic normochromic, (3) microcytic normochromic or (4) 
marocytic “hyperchromic” anemia When this morphological descnp- 
tion of the anemia is combmed with studies of the rate of blood forma- 
tion (reticulocyte count) and the rate of blood destruction (serum 
bilirubin, or ictenc index), most cases of anemia can be classified as to 
etiology and as to indicated therapy Classification of the anemias mto 
these four morphological groups is greatly facilitated by calculation 
and use of the cell indices, which describe the average erythrocyte 
volume, hemoglobin content and hemoglobin concentration 0 These in- 
dices and their significance are shown m Tables 2, 3 and 4. 

Therapy of Anemia 

MICROCYTIC HYPOCHROMIC ANEMIA 

Anemia characterized by microcytic hypochromic erythrocytes is by 
far the most common form of anemia With the exception of Cooleys 
anemia, which will subsequently be discussed, this form of anemia is 
almost invariably due to deficiency m body iron This deficiency usu- 
ally arises from an interaction of two factors first, an increased de- 
mand for iron for the formation of more hemoglobin, and secondly, a 
decreased and inadequate supply of iron Increased demand for iron 
usually arises from one of the following factors (1) blood loss, (2) 
growth and (3) pregnancy By far, the most important of these is 
chrome blood loss A decreased supply of iron arises either from a poor 
dietary intake or from the poor absorption of iron from the gastro- 
intestinal tract, and probably most commonly from a combination ot 
these two factors . 

One of the most important features in the treatment of an individual 
with iron-deficiency anemia is the determination of the exact reason 
why iron deficiency should have developed Always in adult men, and 
frequently m women, anemia is the first sign indicating hidden blood 
loss Often this blood loss may be from an otherwise asymptomatic 
neoplasm of the gastrointestinal tract Proper attention devoted to 
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tmal symptoms than do the feme salts Consequently, ferrous salts are 
preferred for therapeutic purposes Of the various forms of ferrous 
salts available, simple ferrous sulfate is fully as effective and far less 
expensive than the more complex inorganic or organic compounds 
Although certain complex iron salts, as for example ferrous gluconate, 
have been advocated in the belief that they are less apt to produce 
gastrointestinal upsets, it has been our experience that when these conn 
plex salts are administered m amounts sufficient to give a dose of iron 
comparable to that supplied by ferrous sulfate, gastrointestinal symp- 
toms occur just as frequently as they do with ferrous sulfate 
Although iron is effective when given parenterally, it is practically 
impossible to give adequate amounts of the metal without producing 
serious and even dangerous symptoms Nausea, vomiting and acute 
vascular collapse have followed the intramuscular injections of as small 
an amount of iron as 70 mg 7 In contrast to the hazard of iron admin- 
istered by injection, orally administered iron does not produce systemic 
symptoms Approximately one in three or one in four individuals may 
develop some type of gastrointestinal distress from a full dosage of iron 
given by mouth These symptoms usually consist of cramps, gaseous 
distress and constipation or diarrhea These distressing symptoms fre- 
quently may be avoided by beginning iron medication with a small 
dose (0 2 to 0 5 gm of ferrous sulfate daily), and by gradually increas- 
ing the dose until the patient is receiving a full I 5 to 2 gm of ferrous 
sulfate It is advisable to administer iron with meals or immediately 
following meals, since this tends to minimize gastrointestinal upsets 
It is true that some of the iron administered until food probably forms 
insoluble and unutilized complexes, but from a practical standpoint 
this is not a major consideration, and the avoidance of the complication 
of enteric upsets justifies the slight loss m efficacy 
An occasional patient either will not or cannot (intestinal irritation, 
colostomy) talce iron by mouth In such individuals the anemia is prob- 
ably best treated by blood transfusion The transfusion of 500 cc. of 
blood supplies the equivalent of 260 mg of iron, which, following the 
normal destruction of the transfused red cells, will enter into the gen- 
eral metabolic pool of body iron and be used for formation of the 
recipient’s erythrocjdes In this fashion an amount of iron far greater 
than that which feasibly can be injected can be administered advan- 
tageously and safely Our advocacy of transfusion as a means ot 
administering iron by parenteral means is not to be interpreted as ad- 
vising blood transfusion as a routine procedure in the treatment of pa- 
tients with iron-deficiency anemia, smee the vast majority of these 
patients respond quite satisfactorily to the oral administration of iron 
Transfusion should be resorted to as a therapeutic measure m rron- 
deficiency anemia only m cases m which it is not possible to administer 
iron preparations by mouth 
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The dosage of medicinal iron necessary to produce optimum blood 
regeneration vanes widely from patient to patient and some patients 
may show maximum hematopoietic response only if three or four times 
the usual dose of 1 5 to 2 gm. of ferrous sulfate is administered When 
a full therapeutic dose of iron is given to an individual with iron 
deficiency anemia, reticuiocytosis occurs and hemoglobin regeneration 
proceeds at a rate of approximately 0 07 to 0 18 gm. per 100 cc. of 
blood daily 

The addition of so-called "accessory substances” to medicinal iron 
has recently received much publicity from drug manufacturers with 
the claim that more rapid, more complete and more lasting hemoglobin 
regeneration will be produced Vitamins, copper molybdenum and 
extracts of liver or stomach are most commonly advocated About the 
only proven effect that any of these substances has is that of greatly 
increasing the price of the medication Addition of members of the 
vitamin B complex to iron does not increase its utilization or improve 
the rate of response 8 The much advocated "Whipple secondary anemia 
fraction of liver" likewise fails to improve the effectiveness of iron in 
the treatment of iron deficiency anemia. 8 Copper, originally shown to 
be effective in treating the anemia of milk fed rats 10 has never been 
shown to be of value in treating the anemia of adult human patients 
and the evidence for its effectiveness m the anemias of children is very 
equivocal. 11 Copper is widely distributed in natural food stuffs and is 
present as a contaminant of medicinal iron salts 12 The minute amounts 
of copper required for human nutrition are certainly provided coinci 
dental to iron therapy in any patient who is treated adequately for iron 
deficiency Furthermore, the possibility exists of producing irreparable 
aver damage by the administration of copper 15 11 In the present state 
of our knowledge, there is no reason for adding these various sub- 
dances to medicinal iron, and very adequate reasons for not doing so 
io prescribe proprietary preparations combining iron with these vari 
ous accessory substances increases the cost of the medication five to 
twenty fold, and not infrequently may actually result in a decrease in 
the amount of iron provided the patient 
Practically the only exception to the statement that microcytic hypo- 
caromic anemia is always due to iron deficiency is the hereditary 
anemia occurring in members of the Mediterranean races, usually 
mown as Cooleys anemia," “Mediterranean disease,” "thalassemia” 
( I annual erythroblastic anemia,” In this condition extreme degrees 
firm! Cr 1 0c yt< m s an< f hypochromia exist and yet the patients suffering 
m mo condition show absolutely no response to medicinal iron 
men) 0 U ^ ntnvn f° mi of therapy which will produce an improve- 
t in the morphologic characteristics of the erythrocytes and the 
jj nlicctn e therapy is transfusion Except for tins group of cases 
'user practical!) all cases of microcytic hypochromic anemia ivil! 
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respond with hemoglobin regeneration and be cured if iron is admin 
istered in adequate amounts 

NORMOCYTIC NORMOCHROMIC AND MICROCYTIC NORMOCHROMIC 

ANEMIAS 

Pregnancy.— During the course of normal pregnancy, an anemia of 
moderate degree normally develops It is characterized by erythrocytes 
of normal size and normal hemoglobin concentration, and the blood 
hemoglobm concentration rarely falls below 10 gm per 100 cc This 
anemia is “physiological” and is supposedly due to an absolute in 
crease m plasma volume It is uninfluenced by administration of liver, 
iron or other medication, and requires no specific therapy However, 
true iron-deficiency anemia of the microcytic hypochromic type is ex- 
tremely common m pregnant women 3 - 4 Indeed, it is so common that 
certain authorities have advocated the routine administration of medic- 
inal iron to all pregnant women 3 > 4 15 

Acute Hemorrhage.— Immediately following hemorrhage, an anemia 
develops which will be of the normocytic normochromic variety, if the 
body stores of iron are adequate to allow hemoglobm regeneration In 
such cases, it is advisable to administer non m order to replenish the 
body stores 

Hemolytic Anemias.— The hemolytic anemias (eg, familial hemo 
lytic jaundice and paroxysmal nocturnal hemoglobinuria) are charac- 
terized by erythrocytes which are either normal or mcreased in size, 
and which have a normal cellular concentration of hemoglobm They 
are further distinguished by the mcreased numbers of rebculocytes 
which are constantly present m the peripheral blood The treatment or 
hemolytic anemias must be dnected at removmg the underlying and 
contributing causes of the mcreased hemolysis, and in preventing the 
anemia from beco min g so severe as to hazard the patent’s life In 
familial hemolytic anemia the seventy of the hemolybc process can 
be markedly reduced by splenectomy, which will usually produce 
marked clinical improvement m patents with the disease even though 
it does not remove the underlying abnormality of the erythrocytes In 
paroxysmal nocturnal hemoglobinuria and other types of hemolybc 
anemia, splenectomy may be of no value "When the hemolybc process 
progresses very rapidly or is so severe that dangerously low levels ot 
blood hemoglobm (5 to 6 gm per 100 cc of blood) are reached, blood 
transfusions must be given In our expenence, transfusions of red blood 
cells separated from their plasma are more efficient m raising hemo- 
globm levels than transfusions of whole blood When such red cell sus- 
pensions are used, the volume of fluid to be transfused is only one-halt 
as great as the volume of whole blood necessary to provide the same 
amount of hemoglobm, and the rapidity with which the red blood cell 
count can be restored to normal can be greatly mcreased 
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SyBtcmic Diseases.— Nortnocytlc normochromic and microcytic nor- 
mochromic anemles are encountered in various serious systemic dis- 
eases, the anemias supposedly being caused by a "tone depression” of 
bone marrow activity Chronic infections, severe renal disease and 
widespread malignancy are the most common causes of this "toxic do 
pression " In cases in which the bone marrow is aplastic or is crowded 
out by tumor the erythrocytes usually are normal in size and hemo- 
globin content Such cases are benefited by transfusions of red blood 
cells, which are to be regarded as a “stop gap" measure to tide the 
patient over periods of very low hemoglobin levels Other specific 
therapy of these anemias is of no value Attempts should be made to 
discover and remedy the underlying cause of inhibition of the bone 
marrow 

MACROCYTIC ANEMIAS 

Since Minot and Murphy 1 * demonstrated the effectiveness of liver in 
the treatment of pernicious anemia, the concept that most macrocytic 
anemias are due to some type of deficiency disease has gradually 
gained credence. This concept has recently gained strong support from 
the discovery of the beneficial effect of the Lactobacillus easel factor 
( folic acid") in Addisonian pernicious anemia, in “nutribonal macro- 
cytic anemia" and in the macrocytic anemia of sprue It seems prob- 
able that other specific chemical substances will be found to be effec- 
tive in types of macrocytic anemia which show no response to known 
therapeutic agents 

Pernicious Anemia —Addisonian pernicious anemia, by far the most 
common type of macrocytic anemia In most regions of the United 
tates, is, fortunately, the one which responds most satisfactorily to 
ver extract therapy Although orally administered whole liver or liver 
extracts will produce remission with return of the blood to normal, this 
m i ° ° a*™*™ 611 * is not to be recommended Most individuals rapidly 
® D " dislike i° T die amount of liver (400 to 500 gm dally) which 
must be taken by mouth to main tain remission, and the cost of treat 
ment taken in tins way is very high Liver extract given by intrnmus- 
, r injection is 60 to 100 times more effective than when ingested, 
5 , nr less expensive. 17 The use of highly purified liver extracts has 
nn 1 l ° k® ^ ust 35 a dequate as crude extracts in the control of 
con 10 °h~ Ca an ^ hematological symptoms 18 and the 15 units per cc. 
crated hi addition to being fully effective therapeutically is tol 
extract better by the pahent than are the larger volume crude 
advkiW ? h^dng n patient with pernicious anemia in relapse it is 
ten flu. ° 10 administer 15 units of liver extract dally for a period of 
nerinii ^'r dien to give 30 units per week in single m jections for n 
returned ° mon ^ ls At the end of this time, the blood should have 
•honld Via ° Progress of neurological signs and symptoms 

arrested, and gastrointestinal symptoms should be completely 
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relieved, although gastric achlorhydria will persist unchanged The 
majority of patients can subsequently be controlled with a single mjec 
tion of 15 or 30 units of hver extract once a month The amount of 
liver extract administered should be adjusted to the requirements of 
each patient and should be adequate to maintain a normal blood pic 
ture and to prevent recurrence or progression of neurological symp 
toms Some cases may require as much as 50 or 75 units each two to 
four weeks to achieve this goal 

The accuracy of the diagnosis of pernicious anemia and the effec 
hveness of the hver extract therapy should always be confirmed by 
demonstrating a reticulocyte response five to ten days after the initial 
injection of hver extract In the absence of such a response, the diag- 
nosis must be considered in error, or the hver extract not potent. 

The complications resulting from bringing a case of pernicious 
anemia mto remission by hver extract therapy are few and infrequent 
Previously existing hypertension rarely may be aggravated by the m 
crease m blood levels Thrombosis and embolism, particularly in coro 
nary and cerebral vessels, occasionally may occur, presumably as a 
result of the increase in blood platelets The mcrease m activity per- 
mitted by the clinical improvement of these patients, and the Tact that 
they are usually m the older age group, contribute to an increased 
incidence of cardiovascular complications following therapy 

Reactions to hver extract administered intramuscularly are infre- 
quent When they occur, the large majority appear to be on a true 
allergic basis Skm tests indicate that this sensitivity is due to some 
substance m hver extract itself, irrespective of its biological source 
(hog, beef, etc ) 19, 20 This allergy differs from atopy, however, in that 
there is no constancy m the reaction of a patient to hver, and one can- 
not predict when an allergic reaction will develop or fail to develop 
Most patients have their first reaction after numerous well-tolerated 
injections and then never have another, even though they receive the 
same brand and the same quantity of hver extract This occurs par- 
ticularly after a long injection-free interval Some patients have reac- 
tions interspersed with reaction-free intervals The clinical manifesta- 
tions are extremely varied, and include practically every allergic sign 
and symptom, although local reactions and urticaria are the most 
common findings Substemal oppression, dyspnea, tachycardia, sweat- 
ing and a fall in blood pressure sometimes occur, as do angioneurotic 
edema, asthma and eosinophilia Although immediate reactions may 
be severe, no fatalities have been reported 

The symptomatic treatment of allergic reactions to hver extract con- 
sists of subcutaneous injection of 1 to 5 minims of adrenalin and local 
symptomatic treatment of itching Changing the brand of the extract 
and the dose rarely has any effect on the occurrence of reactions, and 
changing to oral preparations may or may not help in avoiding reac- 
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tions Desensitizahon with gradually increasing doses of diluted liver 
extract is recommended for patients who react frequently, and is usu 
ally, although not always, successful After desensitizahon, therapeutic 
injections should be continued at least once a week in order to keep 
the patient “desensitized ** Folic add offers a solution to the occasional 
cases m which desensitizahon is unsuccessful 
Patients with pernicious anemia who have exhibited a cl i ni ca l re- 
sponse to liver extract and who have subsequently relapsed during 
regular and adequate parenteral liver extract therapy are extremely 
rare. Such an event almost always indicates the onset of some other 
distinct disease process or complication, not infrequently a neoplasm 
of the gastrointestinal tract. The incidence of carcinoma of the stomach 
in patients with pemidous anemia is far greater than m the general 
population Kaplan and Eigler 21 reported a study of 23,231 autopsies 
on individuals over forty five years Two hundred and ninety three 
cases of pernicious anemia were found, thirty six of these 293 patients 
&bo had cardnoma of the stomach, an incidence of 12 3 per cent, 
which is over three times os great as the inddence in the remaining 
autopsy population of the same age In clinical studies the inddence 
or gastnc neoplasm in patients with pernicious anemia also has been 
ound to be considerably in excess of the usual incidence 23 28 Un 
equivocally these statistics indicate that there is a relationship between 
pernicious anemia and carcinoma of the stomach- We believe that all 
patients with pemidous anemia should have thorough radiographic 
examination of the upper gastrointestinal tract at least once a year 
u examinations will frequently demonstrate a gastric neoplasm 
^ en0ll gh so that successful operative removal may be performecL 
anem ui caused by carcinoma of the stomach has been re- 
k extremely rare A few cases of macrocytic anemia fol 
g gastnc resection have been recorded m the literature 23 20 37 
res P 0n d to liver extract therapy, although large doses are 
betimes required- 

^ a ^ ure an occasional patient with Addisonian pemidous 
extra _jv 0 £ es Pond to adequate amounts of parenteral purified liver 
resrvm absence of factors known to interfere with a therapeutic 

emnl wr/wf been observed in a few instances 28 M 30 Davidson” 3 has 
Holland^ li °°^ i ran sfusions to overcome the refractory state and Mul 
suited i W re ^ ,or ^ e ^ one case b* which intravenous liver extract re- 
*uecejrcf Vi anc ^ complete remission Chohne chloride was used 

Thh case k n 0116 mstanc c by Moo snick, Schleicher and Peterson 80 
both theKr« T ? Weier ' vaa demonstrated to have fatty metamorphosis of 
hpotronl ? mttr T w bver which was apparently benefited by the 
or ** ' ac on cbohne The authors suggest that choline chlonde 
when n fnf? conlaui i a g choline be used to supplement liver extract 
“y state of the liver or bone marrow, or both, is present. 
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particularly when a progressive anemia develops during administration 
of adequate liver extract therapy There is no justification for the use 
of choline chloride or similar lipotropic substances m cases of macro 
cytic anemia showing no fatty metamorphosis of bone marrow or fiver 
Choline hydrochloride has been found completely ineffective in pa- 
tients with nutritional macrocytic anemia 81 

Many substances have been studied m an attempt to find the active 
principle of liver extract Among these materials is the scncalled Lacto- 
bacillus casei factor ( “folic acid”), a substance known to be essential 
for the growth of certain bacteria 82 and for the prevention of macro- 
cytic anemia in chicks 88 In 1945, reports began to appear of the therap- 
eutic effectiveness of synthetic L casei factor in nutritional macrocytic 
anemia, 84 in pernicious anemia in relapse 35 and in the macrocytic 
anemia of sprue 80 Of these three syndromes, sprue appears to be most 
strikingly benefited Fifteen milligrams of synthetic L casei factor daily 
will rapidly produce clinical “cure” m many cases and restore the blood 
picture to normal How completely the intestinal malfunction and 
abnormality in fat metabolism will be controlled is not yet established, 
but it appears quite certain that synthetic L casei factor is the most 
effective agent yet used in the treatment of sprue 87, 38 

The practical value of L casei factor in the control of pernicious 
anemia is not yet so certain Most of the cases of pernicious anemia 
treated with the synthetic L casei factor have shown a rebculocyte 
response and have regenerated erythrocytes, 85 ’ 80 but in several patients 
the reticulocytosis has been submaximal and blood regeneration has 
ceased before normal erythrocyte and hemoglobin levels were attained 
Furthermore, nothing is known concerning the effectiveness of L casei 
factor in controlling combined system disease, the most senous aspect 
of pernicious anemia A great deal more investigative work must be 
done before it will be possible to state the proper role of L casei 
factor m the control of pernicious anemia At the present time liver 
extract still remains the agent of choice 

The L casei factor has been chemically identified as N-[4- { 1(2 
amino-4-hydroxy-6-ptendyl) methyl] ammo benzoyl] glutamic aci 
( “ pteroylglutamic acid”) 80n and synthesized m large amounts, but its 
mode of action in promoting blood formation is still unknown It seems 
quite certain that it is not the extrinsic factor of Castle since it is effec- 
tive when injected parenterally It is not the active principle of fiver 
extract, since potent purified liver extracts contain only infimtesima 
amounts of L casei factor, and the latter substance is effective only w 
relatively large amounts 

Two other compounds recently have been announced to be effective 
m certain macrocytic anemias Scott and his associates 40, 41 have shown 
that the macrocytic anemia which develops in chicks fed a purified diet 
or which follows hemorrhage is benefited by either L casei factor or 
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fee add or lactone forms of 2-methyl-3 hydroxy -4-hydroxymefeyl-5- 
carboxypyndine (o pyracin) and Its isomeric 4-carboxy form (jS pyra 
dn) Moreover when these factors are administered together, anemia 
in chicks responds much mora rapidly and fee blood reaches higher 
levels than when either factor is administered alone Clinical investiga 
tion of this material in humans has not been earned out Spies 45 ' 4S has 
recently reported that thymine (2,4-dioxo-5-mefeyl pyrimidine) is a po- 
tent anti pernicious anemia factor when administered in large amounts 
He suggests fee Interesting hypothesis that the L easel factor may act 
as an enzyme or coenzyme in fee synthesis of thymine, which is an 
integral constituent of living cells 

Nutritional Macrocytic Anemia and fee Pernicious Anemia of 
Pregnancy —A hematologic picture similar to feat of Addisonian per 
d cious anemia occurs in fee macrocytic anemia of extreme nutritional 
deficiency, M and in fee pernicious anemia of pregnancy 44 However 
in contrast to Addisonian pernicious anemia, free hydrochloric add is 
usually present in fee gastric secretions of these patients Both of these 
types of anemia usually respond to parenteral injection of punfied liver 
extract, but some cases are completely refractory to such treatment 
Wills'” found that some of these cases would respond to injections of 
omde liver extract or to fee oral administration of autolyzed yeast 
Recently Watson and Castle* 1 showed feat these patients might be 
divided into two groups The first group responded to large amounts 
of crude liver extract given either by injection or by mouth and fee 
second group responded only to orally administered crude liver ex 
fe>ct Sometimes as much as fifty times fee usual parenteral dose of 
feer extract had to be given by mouth in order to bring about remis- 
on Once fee anemia has been overcome, maintenance therapy usually 
*? n °t necessary provided feat fee dietary deficiency is corrected or 
™ 0 Pregnancy terminated 

Another group of macrocvtic anemias refractory to purified liver 
extract and with free hydrochloric acid in the gastric juice have occa 
onaiiy been called “achrestic” anemias Davis and Davidson 40 have 
^ported that some of these cases may respond to orally administered 
tneff j ® eSt °‘ w ^°' e hver In onr experience this preparation was 
. I r; , Ctlvc ' n producing remission In patients who would not respond 
ejections of adequate amounts of purified liver extract Whether 
no such patients will be found to respond to L casei factor is un 
f ^ vn Watson and his collaborators 47 have reported feat fee L casei 
c„ ° r ' vas h> e ffectivc in relieving certain cases of “aplastic” anemia. 

" P 3 * 1 ™ 1 * "ofe advanced cirrhosis of the liver develop a mnero- 
cxtraeT'o' 18 w ^ tc ^ W *H show only a limited response to punfied liver 
crude li Uccr ' !!oria!1 >- further improvement has been produced when 
) uv . , ver oWract was administered by mouth Several of these cases 
shown no response to L casei factor 
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SUMMARY AND CONCLUSIONS 

Anemia is usually a reflection of an underlying abnormality-e g., 
chrome blood loss, nutritional deficiency, or severe systemic disease 
In the treatment of anemia it is absolutely necessary that the nature 
of the underlying disease process be determined and an attempt be 
made to remove its cause The anemia itself will respond to specific 
therapy in the majority of cases 

Classification of anemia on the basis of erythrocyte morphology is 
of great aid in suggesting the probable nature of the underlying dis 
ease process and in indicating the appropriate specific therapy 
Microcytic hypochromic anemia (with the exception of the hered 
itary Cooleys anemia) develops as a consequence of iron deficiency 
and is commonly a reflection of chronic blood loss, growth or preg- 
nancy The source of blood loss must always be located and eradicated 
This type of anemia responds to the oral administration of adequate 
amounts of medicinal iron in the form of simple ferrous salts The 
addition of hver extract, vitamins, copper and other “accessory sub- 
stances” has no proven beneficial effect in promoting blood regen- 
eration 

Normocytic normochromic and microcytic normochromic anemias 
usually are a reflection of a senous underlying systemic disease, and 
treatment must be directed at the underlying pathological process In 
such cases blood transfusion may be used as a palliative measure to 
mam t am satisfactory hemoglobin levels 
Most cases of macrocytic anemia are due to some type of deficiency 
and will respond to hver extract or to Lactobacillus casei factor ( folic 
acid,” “pteroyl glutamic acid”) At present, parenterally administered 
purified hver extract is the therapeutic agent of choice in Addisonian 
pernicious anemia, and orally administered L casei factor is the most 
effective agent m die treatment of the anemia of sprue 
In conclusion, we would like to emphasize again the importance o 
establishing the correct diagnosis of the type of anemia, and the abso- 
lute necessity for determining the cause of the anemic state before 
treatment is instituted. The great majority of anemic patients will show 
excellent response to simple specific therapeutic measures proper y 
employed The use of all-inclusrve “shot-gun” remedies must be con- 
demned as a meddlesome practice 
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Occlusion of a coronary artery may result from a variety of patho- 
logical processes By far die most common direct cause is clotting of 
blood, or coronary thrombosis Invariably this clotting occurs in a dis- 
eased vessel, usually the site of atheromatous degeneration, hut other 
pathological processes may provide the nidus for dotting Collateral 
factors, some known or suspected and others unknown, are probably 
important adjuncts Of the known or suspected additional factors, the 
most important are increased coagulability of the blood and inordinate 
slowing of coronary blood flow In a patient with moderately advanced 
disease of the coronary arteries, these collateral factors may, on occa- 
sion, be important contributing causes of coronary thrombosis The 
slowing of blood flow may be brought about by, for example, an in- 
crease m blood viscosity (polycythemia or hemoconcentration) or by 
shock or serious fall m blood pressure from any cause 
The subject of increased coagulability of the blood has only recently 
received attention The more dramatic hemorrhagic diseases have beeD 
studied extensively, but the opposite state of affairs, increased coagula- 
tion, has heretofore been neglected The field is largely unexplored, 
but, by studying blood coagulability by determination of prothrombin 
time on diluted plasma or m serial dilutions of heparin, it has been 
shown that bed rest after an operation or illness increases the coag- 
ulability of the blood It is probable also that some individuals have an 
inherent tendency to hypercoagulability, although the evidence at 
hand from studies on patients with coronary thrombosis seems to indi- 
cate that an inherent tendency to clotting, as measured by prothrombin 
time on diluted plasma, is not a striking feature in these cases 1 
The knowledge that neither slowing of blood flow nor increase m 
coagulability of the blood is recognizable in the majority of patients 
with coronary thrombosis m no way’- detracts from the contention that 
some factor other than disease of the coronary arteries alone may be of 
importance m some cases In the observation of routine autopsies on 
noncardiac cases one is often struck by the advanced coronary artery' 
disease encountered without evidence of thrombosis being found 
Some of the other, less common, causes of coronary occlusion are 
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obliteration of the lumen by subintfmal hemorrhage, syphihbc involve- 
ment of the ostia generalized obliterative vascular disease (penar 
teritis nodosa, thrombo-angiitis obhterans, and perhaps occasionally 
rheumatic fever) occlusion by debris from atheromatous plaques or 
abscesses, and, rarely, embolism This last is usually due to bacterial 
endocarditis of the aortic valve or, rarer still to air or fat embolism 
Effort may be a factor m the production of occlusion in some of the 
cases in this category for example, in occlusion due to subintimal 
hemorrhage or rupture of an atheromatous abscess 
No attempt has been made to exhaust the possible causes of coro- 
nary occlusion but enough has been said to make the pomt that 
coronary occlusion and coronary thrombosis are not always synon 
ymous A more important distinction is that neither term is synonymous 
with myocardial infarction Occlusion of a coronary artery may occur 
without infarction of the heart, and infarction may occur when the 
coronary blood flow is decreased or when the metabolic needs of the 
heart are unduly increased without any fresh occlusion of a vessel 

TREATMENT 

Consideration of the pathology involved indicates that little or noth 
ing can be done m the way of treatment of the occlusion itself Indeed 
in tho absence of mfarcbon it is difficult, and often impossible, to make 
a diagnosis of coronary occlusion The fever leukocytosis electrocar 
diographic changes, increased sedimentabon rate, gallop rhythm, fric- 
hon rub, are all mamfestabons of mfarcbon and are not produced by 
occlusion alone The mam body of this discussion will, therefore, be 
concerned with the treatment of myocardial infarction 
Immediate Treatment.— The two immediate problems to be dealt 
with m a patient who has had an acute myocardial infarct are the con 
t h ° ^ a ' rl aR d decision as to the advisability of moving the patient 
e ther to a hospital, to his home, or even into another room. Pain is 
usually controlled by adequate doses of opiates Morphine can be given 
subcutaneously or intramuscularly in an initial dose of % or % grains 
™ repeated in half an hour if necessary Dilaudld (% 0 grain) has 
. e .J? van,a gc of causing less nausea and vomiting than morphine and 
, cretore preferable After the first twenty four to forty-eight hours 
e control of pain is usually no longer a problem and the opiates can 
e minated In some refractory cases the administration of oxygen 
y relieve pain which is unconbolled by opiates 
cardial 3 I non ^don, commonly heard, that a patient with acute myo- 
In som U ' aarc ' aon must not be moved is overemphasized and, certainly 
not came d to ridiculous extremes Such a patient should 

but it j 0WI undertake much under his own power, of course, 
e€ms doubtful that transportation in the proper manner does 
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Diet and Rest.— For the first few days the diet should be light, pref- 
erably liquid Many patients will benefit by weight reduction, and a 
dietary directed toward that end will not only produce reduction in 
weight but will considerably diminish the work of the heart The 
bowels can be neglected for the first few days An enema, or a gentle 
laxative, may be given on the third or fourth day and as needed there- 
after In this connection, also, the dictum of strictly enforced rest 
should be balanced by common sense In uncomplicated cases there is 
no harm m allowing the patient to use a bedside commode, or even tp 
walk a few steps to the bathroom, as it probably entails less effort 
than does precarious balancing on a bed-pan 

The length of time during which the patient is kept in bed will de- 
pend on the size of the infarct and the presence or absence of com- 
plications The height and duration of fever and leukocytosis are fairly 
rehable guides to the size of the infarct, the sedimentation rate and 
electrocardiograms are less rehable A patient who has, for example, 
a temperature of 100° F for a day or two and, perhaps, a white blood 
cell count of 12,000 to 15,000 for three or four days, can be considered 
to have had a small to moderate-sized infarct In the absence of com- 
plications, he can be allowed out of bed after the third, or certainly 
after the fourth, week. Larger infarcts or the presence of complica- 
tions will require more prolonged rest 

Such a patient can then be allowed gradually increased activity for 
the next month and should be back at work by the end of the third 
month, provided that the work is not strenuous The dictum of at least 
six weeks m bed and marked restriction of activity for six months to 
a year for all cases of myocardial infarction is not only unnecessary but 
is to be deplored In many cases such a program goes far toward pro- 
ducing irreparable invalidism and mental depression, a complication 
not easy to deal with, once established 

Drug Therapy.— Aside from analgesics and sedation as needed, drug 
therapy plays a relatively small role m the uncomplicated case The 
oral administration of ammophylhne has its advocates, but it is doubt- 
ful that anything useful is accomplished by it 2 There is experimental 
evidence that both atropine and papaverine 5, 4 s have favorable ac- 
tions on the unoccluded coronary vessels— preventing die generalized 
spasm of the coronary tree which occurs with experimental ligation or 
one of its limbs Whether they have a similar action in a patient is 
unknown All these drugs may have disagreeable, but seldom hazard- 
ous, side effects 

The dose of ammophylhne should be 0 2 gm ( 3 grams ) by mouth 
three or four times a day When used m this amount it frequently pro- 
duces gastnc discomfort Atropine m y 7r , or 3 /oo gram doses may be 
given subcutaneously every four hours If it has any usefulness, that 
usefulness is usually ended after the first forty-eight to seventy-two 
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answer is not known, but for the present its routine use had best be 
omitted until carefully evaluated studies are available 
The nature of the disease and the mechanism of the "shock'’ make 
failure of any treatment to be expected in many cases 
A word should be included concerning the fall in blood pressure 
which is a natural result of sedation and bed rest The level of the 
blood pressure m the later stages of convalescence need not be given 
consideration in arriving at a decision to allow the patent out of bed 
This seems an obvious principle, yet many patents have been kept m 
bed unnecessarily, awaiting return of their blood pressure to normal 
Congestive Heart Failure —A number of pahents have congestive 
failure made worse or precipitated by myocardial infarcton The teat- 
ment does not differ significantly from that apphed to patents with 
failure from other causes Digitahs should be used in the same manner 
as in other eases, save that more than usual care should be taken to 
avoid toxic amounts For the average-sized adult the “digitalizing” 
dose is approximately 1 2 to 1 5 gm of the powdered leaf This is best 
given in the dose of 0 1 gm (134 grams) three tmes a day for five 
days Rarely is more rapid digitalizahon necessary Thereafter a mam 
tenance dose of 0 1 gm either daily or for six days a week usually 
suffices 

Restncton of fluids and sodium salts and the use of diuretcs are 
indicated The xanthine diuretics, such as ammophylline or theobro- 
mine, may be effective enough, or the more powerful mercurials may 
be needed The possibility of fatal reactions from the intravenous use 
of the mercurials is probably greatest in this group of patients, and 
intramuscular administration is preferable Two misconceptions, not 
limited to this group of patients, are commonly encountered in rela- 
tion to the use of diuretics One is the failure to appreciate the need 
for diuretics m patients with pulmonary'' congestion but without periph- 
eral edema, and the other is the fear of mercurials when abnorma 
urinary' findings and/or elevation of the blood urea or nonprotein 
nitrogen are present When these findings are present they are often 
due to the congestion itself, and the use of diuretics wall dear the a 
normalities The nonprotem nitrogen may be as high as 100 mg P cr 
100 cc , or more, due to congestion alone A helpful pomt m distin- 
guishing between nitrogen retention due to congestion and that due o 
kidney failure is the specific gravity of the urine So long as the 
neys are able to concentrate unne of a specific gravity of 1 020 or more 
under these circumstances, the mercurial diuretics may be used 
Arrlivthmias -Various types of conduction defects or 
rhythms may r result from cardiac infarction Of the conduction 
the only one needing treatment is aunculoventncular 
Adams-Stokes attacks Treatment of an attack itself consists ot t ^ 
of aqueous epinephrine mtra\ enously or directlv into the hea 
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dose of 3 to 5 minims Such heroic measures however, rarel) can lie 
considered life-saving, for If the heart has not resumed beating by the 
time the drug can be gfven and take effect it is unlikely ever to do so 
Furthermore, if possible, one should be certain that the cessation of 
heart action with resulting coma or convulsion is, in fact, due to heart 
block rather than to ventricular fibrillation. Epinephrine is contraindi 
cated in the latter arrhythmia. Once a patient has had an Adams- 
Stokes attack it is important to institute treatment aimed at the proven 
bon of future attacks If possible, electrocardiographic proof of the 
mechanism should be obtained If block is demonstrated, or if it seems 


to be the likely mechanism, epinephrine in oil ( 0.5 cc.) may be used 
intramuscularly every three hours or more often if necessary Ephed 
one sulfate (% grain) may be gwen by mouth either in conjunction 
’dth epinephrine in oil or alone Its action is less dependable than 
epinephrine, but it may be used for a time after the acute penod of 
attacks has subsided. The length of time over which such attacks occur 
'®mlly Is limited to a few days or a week or two, as the cardiac 
mechanism tends to stabilize at some type of supraventricular rhythm 
or at complete block. Attacks rarely occur when the block has became 
mmplete and the block itself needs no treatment Occasionally digitalis 
"'j'y be used to bring about complete block, and so abolish the attacks, 
en duration of varying block is prolonged. Other measures some 
es advocated, such as the use of barium chloride, atropine, or thy 
ertr ?°b a™ of less value than epinephrine or ephedrine 
wortli^. 0 t l ccto P* c d'ythrra may occur with infarction, and all are 
v . ,1 i l " era P E:uti c attention Premature beats, either auricular or 
tnier j rl ® n ' should be treated because, if frequent they in 

a “ e< l uate function of the heart, and because they may 
“ay be G "^i. 6 ser ^ ous ooiop'o rhythms Quiniduie sulfate (0.2 gm.) 
"ill conP'? 11 *" ree OT ^ our Ihnes a day and in this amount it usually 
tojy be ue f re ™ ,u re contractions If necessary twice that amount 
,0 dc manifestations™^ under electrocardiographic control to avoid 

origin rmwoLi taC Tk Ca i < ^ a e * f h er supraventricular or ventricular 
tv wtuate in VP 1 ^ ? latter is the more important type because it may 

^rhycaidia ^ n ™'“ ar ®hrillation When, however, auricular or nodal 
^ ^ ft. assumes more importance 

ttSl dderable rtrai ^ ™ ? orm kl persons as the rapid rate may impose 
°heo be termini 7* y 16 heart. Auricular tachycardia can 

Pmure If tl,„_ °y holding the breath or by ocular or carotid sinus 
The method » m ^? sures hill quinidine should be used, 
auricular or ventrl "i® ^“hddine is essentially the same in cases of 
*7 hhriHotion hid'ycardia, and paroxysmal auricular flutter 

'east dannm. _r , ™ e 'h°ds have been suggested, but the one with 
ntorication is ns follows Six grains of qumidine 
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sulfate are given by mouth every two hours under electrocardiographic 
control That is, just pnor to each dose an electrocardiogram should 
be made and mteipreted If either intraventricular or supraventricular 
block develops, succeeding doses should not be given Since a single 
dose of qumidine is not wholly excreted until after four hours, the 
practice of giving a dose every two hours results m a gradually increas- 
ing concentration of the drug Unless conditions seem extremely ur- 
gent, no more than six such doses should be given in any one course 
When congestive heart failure occurs, digitalis may be used in the 
usual amounts, and may be the drug of choice, even in the absence 
of failure, in treating auricular fibrillation or flutter It should not be 
used in the presence of ventricular tachycardia In urgent cases quinid- 
me sulfate can be given intravenously m a dose of 0 6 gm dissolved 
m 250 cc of sterile physiological sahne solubon It should be given 
slowly After the rhythm has returned to normal, qumidine should be 
given by mouth for a week or ten days in order to prevent a recurrence 
of the abnormal rhythm Usually 0 2 gm four times a day will suffice 
to accomplish this end 

If qumnhne fails to control paroxysmal tachycardia or if a contra- 
indication to qumidine exists, such as known sensihvity to quinine 
products or the antecedent demonstration of some degree of heart 
block, magnesium sulfate intravenously may be used The dose is 20 cc 
of a 10 per cent solubon 

Vascular Complications —These are among the most frequent and 
most important comphcabons of myocardial mfarcbon 7 Peripheral or 
cerebral emboli arising from intramural thrombosis, at best, increase 
the length and degree of disability and, at worst, may cause a fatality' 
where otherwise a good recovery might occur Pulmonary emboh, 
usually arising from the deep veins of the legs, less often from other 
veins, and rarely from mtracardiac thrombosis, may kill the patient 
when the cardiac infarct has almost, or entirely, healed Extension of 
the thrombus in a coronary artery is a possible addibonal vascular 
comphcabon, although it is uncertain how important this possibility is 
It is apparent that a safe anbcoagulant could prevent many such com 
plicataons and even, in some cases, death Dicoumarol has been sug- 
gested and used m a senes of cases with matenal reducbon in mor i - 
lty and mortality 1 According to mvesbgators reporting the use o 
dicoumarol, it is safe when properly controlled « 

One simple expedient that can be used m most pabents which wi 
help to prevent pulmonary emboh— and this is by far the larges 
group— is early exercise of die leg and calf muscles to aid 
return and prevent stasis Such exercise can be started after the 
few days and need not be strenuous to accompbsb results i c 
pressing the feet against the foot of the bed at intervals during t c * ‘ ' 
along with deep breathing, which also aids venous return, will 
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mental rehabilitation 

The subject of treatment of myocardial infarction should not be left 
without emphasizing the need for mental rehabilitation of the patient 
This was implied earlier while dealing with the length of time the 
patient should be kept in bed and as an invalid. It should be re-empha 
sized here that an optimistic, cheerful outlook is both justifiable and 
desirable Less than 20 per cent of patients die m the first attack, and 
the average length of life following the first attack is approximately 
five years— a record considered good in the field of surgical attack on 
malignant disease. Many patients live much longer and life should 
have breadth and depth, as well as length. With these thoughts in 
mind, what advice should be given to the patient who has recovered 
from myocardial infarction? How active may he be? Some causes of 
coronary occlusion arc, or may be, precipitated by effort, such as sub- 
tnttmal hemorrhage Others may be brought on by rest, for example, 
thrombosis due to slowing of blood flow It is certain that about as 
many attacks occur at rest as on effort, and there is no more justifica- 


tion for interdicting all exertion than for prohibiting all rest Sudden 
extreme effort, or sustained effort, should not be indulged in, but many 
patients can lead a normal, quiet life-walking, stair-climbing, golf, or 
other mfld exercise Those whose recovery is less complete and who are 
left with angina pectons or congestive failure may and probably will, 
need moie rigid restriction. A safe rule to follow in such patients is to 
allow those activities which do not give nse to chest pain or breath 
lessness The presence of symptoms, not .functional in origin, will de- 
termine how nearly normal his life may be. 
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DIAGNOSIS AND TREATMENT OF THROMBOEMBOLIC 

DISEASE 

Robert R Linton, M D , F.A C S 0 


eath from massive pulmonary embolism is still a senous threat to 
a patients Me following major surgical operations, trauma of the lower 
extremities, protracted senous illnesses and pregnancy The relation- 
ship between venous thrombosis of the lower extremities and pul- 
monary embolism is well established It is believed that the source of 
at least 95 per cent of pulmonary emboli is to be found in the deep 
veins of the legs The thrombotic process onginates in the veins of the 
calf muscles, tnbutanes of the postenor tibial and peroneal veins 
From these vessels the thrombosis extends into the pophteal and fem- 
oral and sometimes the iliac veins In many instances the thrombus is 
not adherent to the vein wall, so that portions of it may break off to 
produce pulmonary embolism The importance of the realization that 
the majority of pulmonary emboh both minor and lethal ongmate in 
the deep veins of the lower extremities cannot be overemphasized, 
since it is only by prophylactic measures to prevent thrombosis in these 
vessels and by the early diagnosis and treatment of venous thrombosis 
that the mortality rate from pulmonary embolism can be reduced 
Numerous terms have been used m the literature to describe the 
phenomena of venous thrombosis, such as thrombophlebitis, phlebo- 
thrombosis, bland or silent venous thrombosis, or just plain venous 
thrombosis The underlying basic pathology is the same m all of these 
The degree of pain and swelling usually depends on the extent to 
which the venous return from the hmb has been blocked by the throm- 
bosis Extensive clot formation may be present with minimal signs of 
pain or swelling This type, for which Ochsner has popularized the 
term "phlebothrombosis,” results m fatal embolism since the thrombus 
for the mam part is unattached to the vem wall and if dislodged ma\ 
lodge m the pulmonary artery to produce sudden death It is Jess Jihel) 
to occur where there is marked swelling and venous congestion of the 
entire leg, because the thrombus is usually adherent to the vem wall 
throughout its entire extent Nevertheless, even under these conditions, 
fatal pulmonary embolism has been observed It is believed that irre- 
spective of whether the thrombosis is localized only to the calf veins. 


From the Department of Surgerj, Massachusetts General Hospital, Boston 

Massachusetts «... 

“Associate in Surgeo, Hamrd Medical School, Visiting Surgeon Maw- 
setts General Hospital 
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measures should be tahen to prevent the dislodgment of the thrombus 
with resulting pulmonan embolism. There is httle if any evidence that 
a thrombosis is secondary to infection, since repeated attempts to cul 
hire bacteria from the thrombi ha\ e been unsuccessful, so that chemo- 
therapy is not indicated in the usual case. 


PROPHYLAXIS 


The prevention of deep venous thrombosis and pulmonary embolism 
cannot be accomplished in all patients, but the incidence can be re- 
duced if certain measures are taken. The early ambulation of patients, 
even after major abdominal operations is an important prophylactic 
measure. Abdominal incisions should be sutured so tbat patients may 
get out of bed the first or second postoperative da> If the patient is 
•Bowed up it is extremely important tbat be should be made to wall, 
hut not allowed to sit m a chair for at least a week since sitting tends 
to produce venons congestion with resulting thrombosis. There is much 
to recommend early ambulation but it is important to remember tbat 
it wifi not prevent all cases of v enous thrombosis and pulmonary em 
holism, since the condition is seen occasionally in patients who have 
not been in bed for operation or illness For this reason examination of 
toe extremities in early ambulation patents should still be carried out 
at frequent intervals 


For those patients who cannot be mobilized early, it is believed that 
dje best position for the bed is with its bead elevated by means of 
Mods under the bed posts so tbat the patient is lying on a shght in 
“™ e - A wide board is placed at the foot of the bed so that as the 
Patient tends to sbde downward be can push against it with his feet 
This results In eierdse and contraction of the calf muscles thus favor- 
j?S the emptying of the veins, where it is generally conceded that 
thrombosis originates Every effort should be made to encourage the 
Pabcnt to move around in bed and to exercise his legs Tight abdom 
“^binders should not be used since they tend to increase mtra 
abdominal tension with interference of the venous return from the 
'“aver extremities Elevation of the bed under the knees or placing of 
pillows in this region should not be permitted, as this may also favor 
^ Station and thrombosis 

At the present time it seems advisable to recommend that the anti 
coagulants, heparin and dicumarol, be used only as prophylactic ther 
W since in our Clinic after thrombosis of the deep veins of the lees 
^*en recognized both fatal and nonfatal pulmermry embolism have 
^^redvrith this type of treatment We are studying a series of cases 
« which dicumarol Is being used prophylactically, in an attempt to 
^uate the efficacy of this drug but ,t is too e^ly to evS &e 
remits There are however a number of favorable rermrts to to„ 1,. 
enture in which this method of prophylaxis vv as employed. 
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Another prophylactic measure which deserves attention is bilateral 
interruption of the superficial femoral veins m patients who are apt to 
develop venous thrombosis and pulmonary embolism It has been 
shown from a statistical study that venous thrombosis and pulmonary 
embolism occur most frequently in postoperative patients who are over 
40 years of age and that the sudden massive fatal embolus occurs most 
frequently without warning from thrombosis in patients over 60 years 
of age It has also been shown that a higher incidence of fatal pul 
monary embohsm occurs m pabents following operabons for abdominal 
carcinoma than in almost any other group For these reasons it seems 
a justifiable procedure to carry out bilateral interruption of the super- 
ficial femoral veins in any pabent 50 years of age or over, who is sub- 
jected to major abdominal or pelvic operabons for malignancy We 
have earned this out in over 200 pabents and so far none has developed 
venous thrombosis or pulmonary embolism when the vein interruption 
was properly performed The operabon may be done in connechon 
with the major abdominal procedure, or if the surgeon so desires as a 
separate procedure, preferably before the major operabon It is also 
recommended m pabents subjected to open reduebon of mtertrochan- 
tenc fractures of the femur 


DIAGNOSIS 

The early diagnosis of deep venous thrombosis is important m the 
prevenbon of fatal pulmonary embohsm Swelling of the leg with local 
tenderness was observed to be the most common objecbve sign of deep 
venous thrombosis In an analysis of 500 cases this was found to be 
present m 66 per cent Discomfort in the calf or popliteal regions on 
forceful dorsiflexion of the foot, the sign described by Homans, was 
present m 41 per cent Minor pulmonary embohsm surprisingly was 
the first clinical evidence, in 35 per cent of the cases, that venous 
thrombosis existed In cases in which a suspicion of pulmonary w- 
farcbon or embohsm is aroused, anteroposterior and lateral roentgeno- 
grams of the chest should always be taken The sudden development 
of severe pleunbc pain, followed by hemoptysis, is almost pathogno- 
mic of pulmonary infarefaon The concomitant rise in temperature, 
pulse and respirabon in a pabent with a preceding normal chart is a 
valuable sign, as it frequently indicates the lodgment of a small pu - 
monary embolus In doubtful cases the electrocardiogram may be a 
valuable aid in differenbatmg between pulmonary embohsm ana coro- 
nary thrombosis The visuabzahon of the deep venous circulation o 
the lower extremibes by phlebography has been given up as a routine 
procedure, because the interpretabon of the plilebograms is diilicu u 
especially in the early cases One of our pabents with bilateral norm, 
pblebograms died two days later of massive pulmonary embolism 
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DISEASE 


'TREATMENT 

S^*»ss3^i"£* 

docs not protect the pahent from the dangers of pulmonary emboliwi 
The lamo objection can be said of the injection of the lumbar 
with procaine solution, which gives symptomatic relief bo* as regards 
pain and swelling but does not eliminate the danger of pulmonary 
embolism. The anticoagulants, heparin and dicumarol, in our expe 
nence are more useful in the prophylactic treatment than theyare m 
the definitive treatment once deep venous thrombosis with or ■without 
pulmonary embolism has occurred. After the drug has been discon 
turned, both minor and fatal pulmonary emboli have been observed in 
our cases so it is difficult to know how long the therapy should be 
continued, especially in the patient who is chronically ill and must be 
\ ept in bed for a long period of time. 

The Surgical Treatment of Deep Venous Thrombosis —The in 
terruption of the femoral vein at the groin is an accepted method to 
prevent fatal pulmonary embolism It was first described by Homans 
In 1934 Since 18S7 over 1900 pabents at the Massachusetts General 
Hospital have either had one or both femoral veins interrupted. In our 
opinion it is a simple and safe procedure that may be carried out on 
\ery ill patients without serious detrimental effect to the extremities 
The anesthesia of choice is local infiltration of I per cent procaine 
solution. It is our opinion that the femoral vein in both legs should be 
interrupted even if a diagnosis of deep venous thrombosis is made in 
only cme extremity This is because fatal pulmonary embolism has oc- 
curred from the unsuspected leg and also deep venous thrombosis may 
develop in the unligated leg, necessitating a second operation The 
chief indications for bilateral femoral \ein interruption are (1) the 
presence of deep venous thrombosis of the lower extremity (2) the 
occurrence of a nonfatal pulmonary embolus irrespective of whether 
ot not the legs show signs of \enous thrombosis (3) a concomitant 
rise in temperature, buhe and respiration in a patient with a previously 
.j ^ cannot be explained by some other cause, and (4) 
w 5 r ^ ProptylwAte bilateral femoral vein interruption is a 

to miJ 1 : ur t over years of age who are subjected 

m P 01 ™ operations for malignant disease This 
reduction ™ X3t " meTltiet I * elderly patients who have an open 

tZ* ,11“ cr ^ ocbaDtcnc fractures of the femur because this 
holism, TVm n h * 0W t V ery k* 8 * 1 Incidence of fatal pulmonary em 
of blood In thn? 016 °t *^*1 °P c ™ ,ion fs * interrupt the long column 
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The femoral vein may be interrupted either just distal to the saph 
enofemoral junction or just distal to the junction of the superficial and 
deep femoral veins It should not be interrupted above the sapheno- 
femoral junction, especially in elderly patients, since there may be 



SUPERFICIAL femoral 
ARTERY 
VEIN 


I — 

Fig 139 —Interruption of the superficial fe rnor ^ ® c/rl t ^ STertraf 
show die exposure of the nght superfiaal femoral N em N ^ at the 

parallel and directly over the femoral vessels, .the PP^ comp i ete ly iso- 

groin crease The femoral artery is retrac . e n( j ul g locahzcs the site 

htrng it The dilatation in the femoral vein, a consbmt i nd g j , 0 jJie 

K; of the profunda f— vem , « u « tot pW % 

ailotntion A transverse mcision should be used to pe , . control bleed 

Kftss SSSit 1 «■ ° f 

fhnda femons ie.n (From Lmton and Mason and Zintel ) 

Me or uo collateral retun, rf to level J" 

superficial femoral \ein ( g Al t d an ger to tlie circulation of 

deep femoral may be earned out without dang ^ j( 1S 

die extremity m any patient irrespective of his nge 
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femoral vein is interrupted, this should be earned out at the junction 
with the deep femoral vein (Fig 139) A blind segment of superficial 
femoral vein proximal to the interruption should be avoided since 
secondary thrombosis may occur which may be dislodged to produce 
a pulmonary embolus 

If a thrombus is found in the femoral vein at the time of operation, 
it is believed a better operation to interrupt the common femoral 
rather than the superficial femoral vein (Fig 140) This is because 
another thrombus is likely to develop in the common femoral vein, so 
that if the interruption is not above the deep femoral vein the dot 
which may form after removing the primary thrombus may be dis- 
lodged by back pressure in the deep femoral system Interruption of 
the common femoral vem is also considered a better operation in the 
chronically ill patient, such as the cardiac, who may have to remain in 
bed for weeks to months Since we have routinely interrupted the 
common femoral vem in this group of patients, fewer secondary pul- 
monary emboli have occurred We believe that the incision used to 
expose the femoral vein should be a vertical one parallel to the course 
of the vein rather than a transverse incision This will permit better 
exposure of the large blood vessels and also fewer lymphatics will be 
interrupted The operative incision should be closed with meticulous 
care to eliminate dead space, and rubber drams should not be used 
If the patient need not remain in bed for any other reason, he may be 
allowed up to walk or even sit in a chair within a few hours of the time 
of operation 

There have been few serious sequelae following this operative pro- 
cedure in our hands There have been two proven instances of death 
from postmterruption pulmonary embolism in 1000 patients on whom 
the operation was performed In one the superficial femoral vem was 
interrupted, and in the other the common femoral vein It was not 
possible to remove all the thrombus proximal to the femoral vein in 
the latter patient If this is the case and the patient has had a pul- 
monary embolus, interruption of the venous channel should be earned 
out at a higher level The commonest complication following ^ m ° ra 
vein interruption has been a lymph fistula in the groin wound Tins 
is not serious, since it usually closes spontaneously within a penod o 
two weeks following the operation There has been no serious instance 
of infection and only an occasional case of secondary hemorrhage due 
to slipping of ligatures within a few hours of the operation These o 
course have necessitated re-exposure and re-hgation of the vesse s 
In a few instances the pain and swelling of the leg secondary to throm- 
bophlebitis may become more severe In these patients marked ame io 
ration of these symptoms can be obtained by a paravertebral PJ°': aI , rlc 
injection of the lumbar sympathetic ganglia as recommende 
Ochsner 
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Tbe importance o£ interrupting the tawtal vetoes « life-saving 
proccdu tils wdl Illustrated by tbe following case report 

‘jtLi gJttdgaa a >. ~ r ...» sss sa 

It, mu wS to the hospital again and a 

thrombosis fn the left leg attempted to interrupt the left femora l veto topwa 
tC^ras vmatSsCacUW!, because the vein was found to be * ron ? l °^f 1 “? *?* 
was .0 modi reaction around It that an attempt to remove tbe cbtwas i felt t to > be 
unwise The patient made a fairly satisfactory convalescence following tWs pro- 
cedure, bat was never well enough to permit bis return to hb occupation On De- 
ctMtiber 18, three days before be was admitted to oar hospital he again developed 
chest pain on the left side followed by hemoptysis 

Physical examination showed a well developed and nourished midate-ageo 
man lying hi bed complaining of pain In the left chest on deep inspiration. He was 


r rr^ ’"ITT-V" * t rr 




fig 141 ~A photograph of the thrombus removed through the common femoral 
vein to a patient aged 64 A most careful preoperatlve examination of the extreml 
ties failed to teveal any sign or evidence of deep venous thrombosis Bilateral 
femoral vein Interruptions were carried out because of repeated nonfatnl pulmo- 
nary emboli over a period of six months A rapid and uneventful convalescence 
followed the venous interruptions. 


spitting up small amounts of darV blood. Examination of the lungs was negative 
except for diminished breath sounds at the left base and t few ralea. Abdominal 
lamination wus negative. A careful examination of both legs revealed no tender 
ness swelling or pain in the calves of the legs on forceful donlSexion of the feeL 
noentgenogrtphic examination of the chert revealed numerous linear areas of fn 
oewed density on both sides, which represented the scan of healed Infarcts There 
Ur? *, tmaU * mow)l fl 5^ ht both pleural sinuses In the posterior gutter on the 
r*2* “'a ^ increased density which had the appearance of a more 

monsrvWkI:i A db ® n<Hls thrombosb of the lower extremities with pul 

raooA ri r embourm was made 

vrte’on^h'l 1 ' 3 OT “ ^ “ hCT W* *4nristion to oar hospital the femoral 

'STitwIdto e F 0 “£ to thf e™* 5 - The ri e ht fOToral '•' t0 

twn hotim-L Tt? b ™ ti ' Tbe common femoral vein was Isolated be- 

^ * , ckrt ™^ri"g 15 taebo in length 

“J? «" 1 ith^tSlra™on' m S a 
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was found It was felt that this vem had recanahzed since the previous exploration 
an U d divided ^ ^ COmQ femond vein on both "'as doubl> hgated 

Following the operation the pabent made an uneventful convalescence The 

omhvf f q hea H d k i? d y He was ^^fsed from the hospital on his tend, poslap- 
erabve day His chest symptoms rapidly cleared, his legs did not become edemata 
or show any untoward effects following the venous mterrupbons He has remained 
welt since the operabon, with no other attacks of pulmonary embolism 

Comment —Hus patient demonstrates the importance of interrupting 
the femoral veins as a life-saving measure after a patient has had a 



Fig 142 —Interruption of the inferior vena cava. An openibve sketch shoving 
the extrapentoneal exposure of the inferior vena cava A right panmedian incision 
is shown retracting the rectus muscle lateralward, the ureter, peritoneum and its 
contents medudward The incision should extend several cenbmeters aborc the 
umbilicus The inferior vena cava because of its large size is interrupted in con- 
tinuity with two nonabsorbable ligatures General anesthesia is the method or 
choice to expose this vessel ( From Linton and Mason and Zmtel ) 

nonfatal pulmonary embolus, even though no sign of venous thrombo- 
sis is present in the legs The clot which was removed from the right 
femoral vem m the above case was of sufficient length, if it had become 
dislodged, to produce sudden death from massive pulmonary em- 
bolism The rapidity with winch a patient with tins disease can be 
rehabilitated is also beautifully demonstrated by this case Whereas 
he had been chronically ill for six months before his admission to our 
hospital, the operation of bilateral femoral vem interruption w 
thrombectomy restored him to health within a few weeks 
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interruption of the ^^*£^££2% to " 
21 oV SK3w>, fa which the femortti vetno have been 

^£&vism the’ W extremity The level of to intern^ 
bon may be either the Inferior vena cava or the common iliac veins 
It Is oJ opinion that the former is preferable, since the i venous sys 
terns of both extremities and the pelvis can he mterrupted through a 
single incision The exposure of the inferior vena cava is best obtained 
by an extrapentoneal approach either through a nght Sank or pret 
erably a right paramedian incision, retracting the rectus muscle lateral 
ward. The peritoneum is readily stripped out of the iliac fossa and 
displaced medinhvard to expose the bifurcation of the inferior vena 
cava (Fig 142) Interruption of this large vessel is earned out hy two 
ligatures of silk or cotton. The vessel is usually ligated in continuity, 
since it is difficult to free up enough of it to divide it and then ligate 
each end safely It should not be interrupted proximal to the renal 
veins, since death will rapidly ensue if this is dona 


SUMMAIU AND CONCLUSIONS 


1 The majority of deaths from massive pulmonary embolism can 
bo prevented. 

2. Bilateral femoral vein interruption is a safe procedure which will 
prevent massive fatal pulmonary embolism m patients with deep 
venous thrombosis of the lower extremities 
3 This operation should be corned out (a) on any patient who 
develops a warning nonfatal pulmonary embolism, irrespective of 
whether the legs show signs of venous thrombosis, or ( b ) on any 
patient who dcielops evidence of deep venous thrombosis of the lower 
extremity Since it is unusual to find ail the signs of venous thrombosis 
present in a given case, the decision to operate may depend on one 
or two 


4. Bilateral femoral vein interruption should be earned out on all 
patients with deep venous thrombosis even if the diagnosis is made in 

only one extremity 

n JL Ma,0ra3 'an interruption is recommended as a prophyl 
k^ oro or at the time of major abdominal operations for 
paU r ? 4 * * * * * * 11 o^, 50 1Wr5 of a S° «><* in those subjected to 

open reduction of Intertrochanteric fractures of the femur 

trcmity Slgm ° ! venous thrombosis in the lower ex 

Snul Opmti0n 0? bUat£roi townd '’ein 

rniuTthc 5° ct ? r,ed ? ut immediately instead of waiting 

KSHr' ‘^Vfavolved tho femoral and possibly 
beCTUS<! rarI y operative treatment will reduce the post- 
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operative sequelae and also prevent death from fatal pulmonary em 
holism 

7 The morbidity of thrombo-embohc disease is tremendously rc 
duced by interruption of the femoral veins 

8 Interruption of the inferior vena cava distal to the renal veins is 
the operation of choice m cases of long-standing thrombophlebibs with 
pulmonary embolism or in cases of septic pulmonary emboli arising 
from the pelvis or lower extremity 



ESSENTIAL HYPERTENSION: PRESENT STATUS 
OF THE PROBLEM 


Robert W Wiltons, MX) * 


It is well for us to review periodically our knowledge of any disease 
as ubiquitous as essential hypertension and especially to consider re- 
cent additions to our knowledge For, without being aware of it, a 
gradual change may take place in our thinking about a disease that 
can have important bearings on our clinical management of it This is 
true in the case of hypertension, our concepts of which on first thought 
might be said to have undergone no major change in the past five 
years. Although during this penod there has been no important ad 
ranee in specific methods of treatment of the disease, definite altera 
Rons have taken place in our ideas of the underlying mechanisms in 
voiced and of their relative etiological importance. 


NEWER CONCEPTS OF ETIOLOGY 
Role of the Kidney —During the war years the role of the kidney 
i of tsaeritlal hypertension has received less and less 

emphasis. While no one denici that renal abnormalities may produce 
arterial hypertension it is now agreed by most students of the disease 
untypical essential hypertension is usually not accompanied early in 
mth^M i W * enlBcant . disturbances of renal blood flow or function 
M mlS: 0r J^ ,at< 7 ,ly J U5t “ * b “ shown by stads- 
a pyeloneohrlHr r ™ al disease, such ns an atrophic or 
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essential hypertension, or that “milhons of tiny sclerotic clamps" on 
the renal artenoles precede the elevation of blood pressure Therefore 
although we insist that every severely hypertensive patient have a con- 
sideration of the possibility that abnormalities in the renal tract may 
be responsible, we have learned not to expect to find such an explana- 
tion m the vast majority of our cases 
Role of Hereditary, Constitutional and Psychological Factors.- 
Recently there has been a great deal of interest in the familial tend- 
ency of patients with hypertension to pass it on to their offspring 
Family histones and statistical studies of large groups of cases leave 
little doubt that this factor plays an important role m the incidence of 
the disease It appears/that when both parents have a strong family 
history of hypertension the children are almost certain to develop it 
later in life, in fact, will develop it earher than the average hyper- 
tensive patient Statistics also demonstrate that body build and habitus 
play a definite predisposing role in the disease, which predominates 
in the wide, pyknic, and especially overweight, as compared with the 
long, lean type Finally, a great deal has been written about the role 
of familial psychological traits m hypertension Studies of the psy- 
chiatric and emotional histones of hypertensive patients seem to show 
that by nature they are extraordinarily sensitive and/or that in their 
family lives they have undergone severe, emotionally traumatic expe- 
riences Some investigators have found the typical hypertensive per- 
sonality to be one that alternates between powerful aggressive tend- 
encies, and strong passive or dependent wishes, resulting in emotional 
conflict or tension Although other studies have failed to reveal a con- 
sistent profile or pattern, they do confirm the impression that these 
patients are frequently'’ involved in severe emotional turmoil m which 
fear, hatred or hopelessness predominate No one who interviews 
hypertensive patients from this angle can fail to be impressed with the 
irritability and emotionality of these patients as a group Many patients 
are aware of this characteristic themselves, and most are quite ready to 
discuss it, once its possible importance is men boned 
Role of the Vasomotor System.— The majority of hypertensive pa- 
tients have a wide range of blood pressure readings from time to time, 
or under different conditions In fact, the most striking characteristic 
of hypertensive patients, besides the elevab on, is the instability of 
their blood pressure Them tendency to respond to pressor stimuli, 
such as the cold test, with undue elevations of blood pressure, has been 
emphasized repeatedly What has perhaps not been stressed sufficiently 
is the fact that these patients also tend to have precipitate drops o 
blood pressure during procedures that have little or no effect on norma 
individuals For example, after bed rest alone for a week to ten days 
the blood pressure of many patients will fall to or toward norm 
If treated also by sedation, dehydration or sodium deprivation, it a - 
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most surely will fall Starvation is another procedure that may mar- 

iXZLthe arterial pressure. In fact, m those 

where starvation Is prevalent, hypertension as a clinical syndrome 

bMbitiOTte narcosis, or spinal anesthesia, by^ennve 
patients may sot only develop normal levels of blood pressure bt 
actually go Into collapse. The same is true during pyrogenic inactions 
Induced by intravenous Injections of foreign protein which may cause 
marked falls In blood pressure w the supine position and a tenooicy 
to collapse in the upright position, whether or not the fever is blocked 
by the use of antipyretics. In normal subjects similar procedures cause 
no significant change in blood pressure in either the supine or the up- 
right posture. Hypertensive patients likewise seem more susceptible 
to the depressor effects of thiocyanate and nitrite than normal indr 
viduals. Finally, there is little question now that a properly per- 
formed surgical sympathectomy will reduce the blood pressure of 
certain hypertensive patients in the supine posture and cause them to 
collapse in the upright position, at least early after tire operation 
Similarly, following a cerebrovascular accident or a myocardial in 
farction, an occasional hypertensive patient may have n marked lower 
ing of blood pressure, sometimes permanently 
While a review of these blood ptessure-reduang procedures reveals 
almost all of them to bo potentially debilitating, intoxicating or actually 
shocking, it is important to bear in mind that they are more so in 
hypertensive than in normal people. It is further interesting that when 
they do lower the pressure of hypertensive patients, they may cause 
dlnical Improvement, without evidences of severe deprivation of blood 
Brnv to vital areas. These facts indicate that one fundamental abnor- 
mallty in hypertensive patients is vasomotor instability, and further 
that hypertension is not necessarily irreversible nor its relief incom 
patible with life and perhaps health. 

NOTER CONCEPTS OF PROGNOSIS 

, f *' ro P no * l ' c Difficulties.— One of the chief changes in the past five 
LTh™ tS 1118 ^cation of the prognosis of the disease, remlt- 
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cases it runs a prolonged course, and that the progression of its struc 
tural and functional disturbances is slow Patients with mild, essential 
hypertension may be followed in the office year after year with no 
apparent abnormality other than the elevation of blood pressure itself 
Even those who are seen for the first tune with severe hypertension, 
complicated by vascular and cardiac disease, may be followed for long 
periods with very little apparent progression, although no specific ther- 
apy is given It is obvious, therefore, that the evaluation of any treat 
ment must depend upon an accurate appraisal of what the disease 
might be expected to do without therapy 

2 It is frequently a practical impossibihty to determine the previous 
duration of the disease This is because of the insidious onset of hyper- 
tension which usually is attended by few or no symptoms or signs, and 
is discovered quite by accident in the course of a physical examination, 
as for insurance Smce few people have such examinations with any 
regularity, previous information as to the blood pressure is almost 
always lacking Therefore, it is usually impossible to say whether the 
hypertension has been present for months or years 

3 As pointed out above, there may be great variability in the level 
of the blood pressure, and in the symptomatic course of the disease in 
different individuals It would seem of importance to know whether 
the blood pressure is almost continually or only rarely increased, espc 
cially if one believes that many of the ill effects of hypertension come 
from the elevation of blood pressure itself However, since the mere 
taking of the pressure is a fairly potent pressor sbmulus for most hyper- 
tensive patients, such information is not easily obtainable by a physi 
cian 

Prognostic Criteria —With these difficulties m mind, attempts may 
be made to predict from statistical evidence the probable course of 
hypertensive disease m any given patient without specific therapy It 
is generally agreed that the following factors are unquestionably 
important 

1 The level of the blood pressure While the patient needs to be 
told repeatedly that the level of the blood pressure alone is not a sure 
criterion of the seventy of his disease, it certainly constitutes the best 
single aid in making a prognosis Statistically, the higher the blood 
pressure, the worse the prognosis, and tins applies both to the systolic 
and diastolic levels Thus, levels of o\ cr 200 mm of mercury systolic 
and 120 diastolic carry an increasingly grave prognosis as comparer 
with levels below these figures The height of the artenal pressure is 
especially helpful m indicating the danger of cerebrovascular acciden s 
which cause roughly 40 per cent of the total deaths from hypertension 
Twice as many patients die of cerebrovascular accident in the group 
with blood pressures ranging continuously in excess of 200 mm of mer- 
cury systolic and 120 diastolic than in the group with blood pressures 
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rider not only the basal or continuous type of blood 

have, but also the peals to which the blood pressure may 
Cr P ^bmulI It seems likely that many accidents occur dor 

to l“te I ^L 0 /i^ ) Enteg^ent of the left ventricle, as 
bv clinical x ray or electrocardiographic evidence, is an important sign 
of cardiac strain in hypertension, and as it increases carries ® S rave T 
prognosis especially as concerns the danger of myocardial failure and 
death In myocardial failure. Since 40 per cent of all hypertensive pa 
dents die of cardiac causes and about half of these die in failure, it is 
important to know that cardiac enlargement is a cardinal sign of myo- 
cardial strain and possible failure. Left ventricular enlargement, how 
ever, bears no relationship to the incidence of death from myocardial 
Infarction. Angina pectons of course, as a sign of coronary disease, 
may be a warning of possible myocardial infarction Abnormalities in 
rhythm, especially gallop rhythm or pulsus alternans, have the snme 
grave prognostic significance as in other forms of heart disease The 
appearance of an aortic diastolic murmur is an additional evidence of 
cardiac dilatation which, if present, must be used in evaluating the 
cardiac status 

3 Appearance of the retina Fundoscopic examination constitutes an 
important clinical adjunct in the prognosis of hypertensive disease, 
since it affords a clear view of the vascular damage that is taking place. 

It is helpFul not only in understanding the visual disturbances, but also 
the renal disturbances associated with the vascular disease. The ap- 
pearance of severe hypertensive retinopathy is well correlated with the 
Incidence of death of hypertensive patients m uremia, which causes 
hss than 10 pCT cent of the total 

A Renal function As stated above abnormalities of renal function 
and of the urinary constituents ore closely related to the severity of the 
morphological vascular disease in the kidney's of hypertensive patients 
cavy proteinuria and fixation of specific gravity are two of the most 
pj signs of diffuse renal disease prior to nitrogen retention 
fW "L anC * cmo ! {onaZ aclh % The amount of physical exertion 
™must be supported by the heart and circulation in addition to the 
ypenennon Is perhaps the most important accessory consideration in 
hvwinTPf U ur,doubledl y accounts for the fact that while 
Murne U “ fteqUTOt in Women M in men the mor 

rewedh tW men M m Womcn bos been observed 

Kd arc able to curtail their 

« “ ha ' c a r nuch prognosis than those who con 
thu under takc strenuous exercise. Also it seems likely 

patients nho are relatively free from continuous etnotiond 
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strain and upheaval have a better prognosis than those who are in a 
constant state of worry, fear, or irritability 

6 Weight In a sense this factor is but a subheading of the preced 
mg one, but it needs to be considered separately with hypertensive 
patients Excessive weight places an unnecessary load on the heart and 
circulation from which they never can escape, except by weight reduc- 
bon Furthermore, it is well known that obesity predisposes to vascular 
disease, especially arteriosclerosis These facts should be emphasized 
m persuading fat patents to reduce 

7 Progression of the disease This factor is more important m in ah 
mg a prognosis than all the others, since it makes use of them all to 
allow an appraisal of the course of the disease in the individual patient 
Repeated observabons and use of all these criteria will afford the physi 
man a running account of what the hypertension is doing to the pabent, 
and at the same bme give him his best impression of what it may be 
expected to do in the future Although in an occasional pabent the dis- 
ease may suddenly enter the so-called malignant phase with an accel- 
erabon of all of the degenerabve processes, in die majority of pabents 
it continues to progress year after year at the same pace as previously 
In fact, it may not progress, but in about 25 per cent of the cases it 
may become stabilized or actually slowly regress 


MODERN TREATMENT OF HYPERTENSION 
Psychotherapy.— As menboned above, irritability, anxiety, fear, re 
sentment, and alternate aggression or dependence are typical emo- 
bonal attitudes of hypertensive pabents They are sensibve to petty 
annoyances and especially to personal slights, disagreements or alterca 
bons Self-recriminabon for these baits is also commonly indulged in 
by these pabents, who may revolve m a sort of emobonal vicious circle, 
especially when they have been told that emobonahty aggravates the 
blood pressure For the physician not bamed in psychiatry the best 
beatment for these disturbances seems to be the use of reassurance, 
sympathy and encouragement It is remarkable how pabents will re- 
turn to the clinic bme after bme for this sort of beatment and profess 
to feel much better after it Only rarely, however, can any definite 
lowering of the blood pressure be demonsbated The same may be 
said after even more thoroughgoing psychotherapy by bamed analysts 
or psychiatrists Nevertheless, it seems worth while to spend a great 
deal of bme in listening to the personal boubles and difficulties o 
these pabents, m trying to give them insight into their emobonal con- 
flicts, and m reassuring them , 

One emobonal factor that it is necessary for both the doctor ana 
pabent to face frankly is the pabents fear of his disease and its possi e 
dire consequences So much has been written m the lay literature a ou 
the dangers of hypertension that when it is discovered a pabent usu y 
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develops a marked fear response to it In the physician s discussion it is 
well to ask the patient frankly whether he is afraid of dying or of being 
invalided. These are questions that most patients may wish to avoid, 
but once mentioned, usually discuss freely and with relief As part of 
the reassurance of the patient it is well to remind him that byperten 
sion is usually “benign," runs a prolonged course, and Is compatible 
with a relatively comfortable life to an old age Since many patients 
with hypertension are practically asymptomatic, it is fair to point out 
to them that the disease will probably continue to have die slight 
effects In the future that it has had in the past 
Another aid In psychotherapy is the judicious use of sedatioes and 
hypnotics Strangely, it is usually necessary to urge typical hyperten 
sive patients to take sedatives, and especially hypnotics, which they 
seem to regard as crutches necessary only for individuals of weak moral 
fiber Sedatrves are useful mainly in conjunction with the regimen of 
physical and mental rest discussed below In spite of their tendency to 
be addicting or at least habituating, they must be used in hyperactive 
individuals in order to enable them to get adequate amounts of rest 
Of the sedatives, tho barbiturates are the most valuable because of 
their convenience and wide range of action, but they should not be 
given continuously without alternation with the bromides, chloral hy- 
rate or, for occasional uso, paraldehyde They should be prescribed in 
amounts adequate to enable the hypertensive patient to get seven to 
e gat hours sleep at night, and to rest lying down, and If possible to 
sleep lor one half to two hours during the day The aim of this therapy 
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which the patient tends to Jay great emphasis, and stress only the few 
points that are really of importance Incidentally, too frequent mcas 
urements of the blood pressure or return visits to the doctor are usuallj 
not only not indicated, but may be of actual harm to the patient, pro 
vided he can be encouraged to go independently on his own way 
Depressor Procedures.— Some of the depressor procedures men 
boned already, or modificabons of them, have been used in the treat- 
ment of hypertensive pabents, both medically and surgically Thus, 
bed rest at home, or better, m a hospital, is a fame-honored, and still an 
almost unsurpassed method of treating hypertensive pabents It acts 
not only to lower the blood pressure but also to lessen the physical 
load upon the heart and the circulabon Likewise, by removing the 
pabent from the emobonal turmoil of life and placing him in a more 
infantile environment, it may temporarily alleviate the emobonal con- 
flicts and their effects upon the heart, blood pressure and circulabon 
Dehydration, with sodium salt restnebon, sometimes m conjunction 
with the admimsfaabon of ammonium chloride, may be used effecbvel) 
in many pabents to bring down the blood pressure in a dramatic 
fashion When there has been a maiked accentuabon of the blood pres 
sure, with or without encephalopathic episodes, this may be most 
worth while As a chronic regimen it is less effective, both because the 
patients do not tolerate it well, since it is unpalatable and markedly 
debditahng, and also because it is of benefit only temporarily in keep- 
ing the blood pressure down The same may be said of rice and other 
severe diets which maikedly restrict the intake of protein as well as 
salt, calories and water Moderate decreases in blood pressure may 
occur following the use of such diets, but the beneficial effects are by 
no means as dramatic as those reported after the same regimens in 
nephritic cases Furthermore, the typical hypertensive personality is 
not well suited to such rigorous depnvabons, since it is usually nu- 
tated by even mild restnebons and especially by continuous or fre- 
quently recurring ones In our cbmc we stress only two points ns 
regards diet for hypertensive pabents (I) reduced intake of calories 
to decrease weight, and (2) an adjunct to the first point, reduced in 
take of fats, both of the animal and vegetable variety This is of value 
not only m reducing the ealone value of food, but, theoretically, also 
in lowering the blood levels of lipoids, which seem to be important m 
predisposing to arteriosclerosis , 

The use of thiocyanate is restricted to those dimes where the b loo 
levels of the drug are rouhnely determined and followed It is a toxic 
substance and can produce severe reacbons or death Its mode of action 
is poorly understood and its effect in different hypertensive patients is 
variable We have not been impressed with its usefulness or safety 
Likewise, the nitrites, while capable of lowering the blood P rc5Slu ^ 
acutdy to the point of collapse in both normal and hypertensive p 
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h ^ useful & chronically lowering the blood pressure from 

levels wiout the symptoms of weakness or 

“fecal aul) stances and extracts which have bewdatajd to re- 
ducc the blood pressure in hypertensive animals, usually of the Go cl 
bto not been used clinically, at least In sufficient numbers 

of casei or over adequate periods of time, to be convincing that the 
results reported in human beings ore more than nonspecific Until such 
evidence is forthcoming, it would seem well to leave the tnal of such 
agents m the hands of those qualified to test them experimentally 1 he 
same can be said of vitamin A concentrates, qmnones and various 
enzymes So far well controlled studies of the pharmacological treat 
meat of human hypertension indicate that, with the possible exception 
of thiocyanate, none of the agents advocated for the disease have any 
consistently better effect than placebos enthusiastically recommended. 

Sympathectomy —Mention svill be made of surgical sympathectomy 
only in order to acknowledge its effectiveness in selected patients, espe- 
cially those under fifty years of age, in whom the disease has not beeD 
present in a severe form long enough to cause irreversible cardiac or 
renal damage In general, it may be said (hat young, hyperreactive 
women whoso basal blood pressure does not exceed 200 mm. of mer 
cury systolic or 150 mm diastolic, and who have a relatively high 
diastolic as compared with systolic pressure, resulting in n small pulse 
pressure, do better after surgical sympathectomy Accessory tests of 
vasomotor lability, such as the cold pressor and posture pressor tests, 
and die narcotic (amytal) depressor test, when positive, ore additional 
signs that die patient will have a good result after surgical sympathec 
lomy Every patient should be followed long enough before operation 
to ascertain dint ho has a continuous elevation of blood pressure, and 
not one that will respond to palliative medical treatment, and that Ids 
ail ease seems to be progressing widi moderate rapidity and not re- 
ma n ng static ivithout causing any cardinc, renal or cerebral dlsturb- 
V'J'wV. kasu su| d 1 criteria patients may properly be 

inn cdto the formidable two stage operation and may have a strfk 
nilii , biood P ressure - When the pressure Is reduced there is 
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ically However, there is no question that the selection of patients for 
surgical sympathectomy results m operating on those in whom the 
prognosis, as a group, is better than average, anyway Unhl we know 
more of the prognosis in such patients, untreated or medically treated, 
we will be unable to evaluate sympathectomy accurately Tins may 
require a ten-year study in one clinic of two parallel groups of hyper- 
tensive patients alternately treated by sympathectomy and not so 
treated From what we know at present it seems better judgment to 
continue to restrict the procedure to patients selected on tire basis of 
such criteria as those outlined above ' 


Cardiac Therapy.— While this is no different from that given in any 
land of cardiac insufficiency and m a sense, therefore, might be re- 
garded as symptomatic management, it is one kind of treatment which 
may be directed specifically against the pathology of the disease Thus, 
rest, digitalis and diuretics are just as effective m the treatment of 
hypertensive heart disease as they are in other types of heart disease 
In addition, it should be remembered that the symptoms of cardiac 
insufficiency may progress so slowly that they go unnoticed by the 
hypertensive patient At fiist the symptoms are mainly those of mild, 


left-sided heart failure, including increasing dyspnea on exertion, or- 
thopnea, or, occasionally, paroxysmal nocturnal dyspnea The careful 
physician will usually anbcipate these more marked signs of impend- 
ing failure by noting signs of cardiac enlargement clinically, or by 
x-rav or electrocardiogram When there are even mild cardiac symp- 
toms, such as dy'spnea on exertion and/or increases in the cardiac size, 
it is wise to digitalize the patient, using the standard dosage This often 
results m symptomatic improvement and also seems to delay the onset 
of frank signs attributable first to left, and then to right ventncular 
failure If evidences of chronic passive congestion and peripheral 
edema appear, digitalis certainly should be given up to toxicity, and, 
in addition, the common diuretics such as ammonium chloride and 
mercupunn should be used, unless there are evidences of severe renal 
involvement Decompensated hypertensive patients, as a rule, respond 
well to such therapy It goes without saying that bed rest is a neces- 


sary accompaniment of the treatment 
Perhaps it needs to be emphasized that improving the heart function 
by means of cardiac drugs does not raise the blood pressure, on the 
contrary, it frequently results m Iowenng it as compensation recurs 
Mention may also be made here of the use of tobacco and alcohol y 
hypertensive patients, especially hypertensive cardiacs We usuallv trv 
to eliminate the use of tobacco, since there is evidence that it constnc s 
the peripheral vessels, especially where there may be artenosciero ic 
disease On the contrary, we do not discourage the use of alcoho in 
moderate amounts for the opposite reason Alcohol may also be help 
m elderly hypertensive patients to reduce worry and fear, and prom 
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a feeling of well being. Of course, it should not be taken in amounts 
sufficient to produce physical hyperactivity Thus m the form of one 
or two cocktails before dinner with friends, it promotes relaxation and 
allays apprehension However patients should be warned of its appe- 
tite-stimulating effects and also of its own caloric value. 
Symptomatic Treatment.— The remainder of the treatment of the 
hypertensive patient by medical means consists of the use of the ordi 
nary agents for the symptomatic relief of complaints Hypertensive 
headaches are not different from the usual neurotic headaches seen in 


other apprehensive individuals, with the occasional exception of those 
related to acute cerebral disturbances They should be treated by re- 
assurance and the usnal analgesics Likewise, constipation, a symptom 
familiar to those who care for hypertensive patients, is treated by the 
milder types of laxatives especially mineral off Menopausal symptoms, 
when they are severe enough to require treatment, may be relieved by 
the use of estrogens It is surprising how symptomatic remedies of this 
sort will help a patient and give him the impression that his blood 
pressure has subsided, when usually it has changed little or only by 
amounts attributable to the relief of aggravating emotional Influences 
Such facts remind us that, in spite of the discouraging lack of specific 
antlhypertensfve therapy a great deal can be done by symptomatic 
management that not only makes hypertensive patients more comfort 
able and contented, but actually prolongs then lives Until better ther 
apy Is available, this kind of treatment seems eminently worth while 



MEDICAL ASPECTS OF RENAL INSUFFICIENCY IN 
UROLOGIC PRACTICE 

Stanley E Bradley, M D ° and Donald L Anderson, M D f 

One of the most serious and difficult problems in urologic practice 
is the management of renal insufficiency Surgical measures have been 
employed with considerable success m this field for many years, but it 
is now apparent that appropriate medical therapy not only enhances 
the safety of surgery but also contributes directly to the correction of 
biochemical abnormahties and to the eradication of disease processes 
However, the proper use of the many effective therapeutic agents 
now available depends upon an understanding of renal physiological 
changes during disease, an accurate appraisal of the clinical situation 
in each patient, and an appreciation of the limitations of the therapy 
This dime will be devoted to a discussion of these questions 
Normal renal function depends upon the presence of healthy renal 
tissue, an adequate circulation of blood through the kidney, and un 
obstructed urinary drainage These three factors are equally important 
and mutually mterdependent A senous disturbance of any one of them 
may lead to renal insufficiency, but concomitant disturbances of the 
other factors may also contribute m various ways to the total picture 
Thus, when the kidney is disabled by urinary obstruction, circulatory 
changes and cellular damage appear very quickly and increase the dis 
order of kidney function Consequently, treatment should not be hm 
ited to the primary defect, but should be designed to correct the 
secondary effects as well 

To be most effective, therapy should have clearly defined objectives 
determined on the basis of a careful diagnostic analysis In general 
terms, these objectives are the improvement of renal blood flow, the 
removal of obstructive processes, and the restoration of parenchymal 
tissues to health Although the correction of circulatory abnormalities 
and the release of obstruction are often accomplished with ease, renal 
tissue cannot be restored to normal once complete destruction has oc- 
curred It is true that inflammatory and intoxicating processes may he 
arrested, but this may not prevent continuing destruction of renal hs 
sue, since healing with scar formation may result in further cellular 
damage _ 

From the Evans Memorial Massachusetts Memorial Hospitals and the Depart 
ments of Medicine and Urology, Boston University School of Medicine Boston 
e Assistant Professor of Medicine, Boston University School of Medicine, as 
sistant Physician, Evans Memorial Massachusetts Memorial Hospitals 

f Instructor in Urologv, Boston Unnersity School of Medicine, Besioem m 
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The prognosis o£ renal inefficiency depends upon *e «t 
naxenchvmal damage and the therapeutlo reversibility of the un«ly 
IngThnormalitic! Since It is well known that renal 

of oarenchymal disease where tissue damage is pronounced 
carries an Jxtremely poor prognosis, physicians have come t0 
instances of renal failure with despair As a result of this 
viewpoint, there is a tendency to carry out diagnostic and therapeutic 
procedures reluctantly and unenthusiastically However, renal tosulh 
clcncy is alwnys reversible to some extent and, m the cases that con- 
front the urologist, is often completely reversible, since obstructive 
and circulatory factors predominate in these cases It is of the first 
importance that every case of renal insufficiency be treated as poten 
bally curable. 

Since renal insufficiency results In such a complex derangement of 
the economy of water, electrolytes and other substances, it is not sur 
pnsing that the clinical picture is correspondingly complex. At first, 
biochemical abnormalities may be the only indications of renal ineffi 
dency but, later, as these changes become more marked, the symp 
tom-complex of uremia develops In the past, emphasis has been laid 
upon the role of renal retention of nitrogen and catabolites in the 
causation of uremia. It now appears that dehydration, acidosis, loss 
of base, and other changes may be equally if not more, important. 
Indeed, renal insuffidency and even uremia may occur in the absence 
of azotemia 1 Therapeutic measures are available for the correction of 
these chemical defects and should be vigorously applied in each patient 
after analysts has clearly indicated the nature nnd extent of pathologic 
changes Equally Important, however, is treatment directed at remov 
ing the causes ol renal failure It is in this direction that the manage 
ment of urologic uremia is particularly satisfying, since causation here 
Is so frequently amenable to treatment. Consequently accurate de- 
termination of pathogenesis is very important 

PATHOGENESIS OF RENAL INSUFFICIENCY IN UROLOGIC PRACTICE 

. ^ r ' experience of most urologists, the commonest cause of renal 
umihidency is urinary obstruction Second in Importance is infection 
r: c .r a, T, V acf - and **“ disturbed blood flow 

Sr 1 kw ?. cy5 ' “ « Tesu ' 1 eMbcr of local lesions or of general 
dfreu “i™. ar n terations. Chief among the latter are die circulatory 
S11 ji- - , | pnirr, apprehension and fever If these factors ore of 

S da^M ^ renal pareDcl 'y™ * perma 

-p ,0 !°sy —Blockage of urinary Sow may 

ta^irtmt ^ ^ ^ th °. drai , niiee tracL However obstruction fa 
U 15 a cause of uremia only when drainage from both kidneys 

impeded Thus, ureteral obstruction may result in complete des£u£ 
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bon of a kidney without clinical or biochemical evidence of renal in 
sufficiency, provided the contralateral organ is normal Obstruction of 
the urethra, on the other hand, is almost always followed by the de- 
velopment of demonstrable renal functional impairment 
The causes of obstruction are legion and often unexpected Solid 
bodies within the urinary passages, such as concretions, foreign bodies, 
parasites or new growths, may become impacted m the urethra or give 
rise to intermittent, ball-valve obstruction at the vesical neck Lesions 
in the wall of the unnary tract may block off the lumen Strictures as 
a result of inflammatory disease are important m this regard. New 
growths invading the wall of the ureters, bladder or urethra may pro- 
ject into the lumen or constrict the conduits and cause complete ob- 
struction Likewise, the enlargement of adjoining structures may result 
in encroachment upon the drainage tract The most important causes 
of obstruction in men are prostatic enlargement and urethral stricture. 
In women, bladder neck obstruction due to fibrosis and contraction of 
tissues secondary to inflammation or the trauma of childbirth are com- 
monly seen, and m children, congenital abnormalities are the chief 
offenders 

Pathological Physiology —Obstructive processes interfere with renal 
function by raising the pressure opposmg the flow of unne It is easy 
to see how pressure in the pelvis of the kidney would nse following a 
block anywhere above the opening of the ureter into the bladder How- 
ever, the effect on pelvic pressure of obstruction distal to the bladder 
is less easy to understand Since the intramural portion of the ureter, 
in passing obliquely through the vesical wall, acts as an efficient valve 
to prevent the regurgitation of unne, and since ureteral peristalsis is 
very active, regurgitation apparently does not occur and the flow of 
urine from the ureter into the bladder is not reduced, even when the 
pressure in the bladder is quite high Thus, there is no change in unne 
flow when the pressure in the bladder is raised acutely to 20 mm of 
mercury 2 It therefore seems unlikely that back pressure alone is suffi- 
cient to cause the dilatation of the ureter and renal pelvis so frequently 
found following urethral obstruction However, the protection afforded 
by ureteral peristalsis and the ureterovesical valve appears to be lost 
when obstruction is long maintained Trabeculabon of die bladder 
then develops and permits regurgitation of urine and retrograde trans- 
mission of pressure When blockage is complete, acute dilatation of 
the bladder produces the same effect more quickly Another factor 
that may occasionally play a role in raising the mtraureteral and rntra- 
pelvic pressure is spasm at the ureterovesical junction, either as the 
result of local disease or instrumentation 3 

Following the elevation of intrapelvic pressure, the unne becomes 
more concentrated, urea, salts and other substances are less efBcientlv 
excreted, and water is retamed The gradient of pressure along tne 
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stances (such as acni catabolites) accumulate in the blood. 

When obstruction is unilateral or develops slowly, marked renal 
parenchymal damage, as a result of hydronephrosis, may occur before 
renal insufficiency becomes evident clinically The sequence of events 
in the development of hydronephrosis is not clearly understood 
Certainly the force under which the distention of the pelvis and atro- 
phy of the kidney occur must be derived from the glomerular filtration 
pressure. Later, it appears that interference with peritubular blood flow 
due to increased interstitial pressure may be important in causing 
atrophy of the proximal tubular segments 
Urinary Infection — Efiofogij —Urinary infection is due not only to 
the presence of lnfechve organisms but also to the lack of resistance in 
the tissues locally It seems quite dear that infection seldom occurs in 
a healthy urinary tract. Stasis of urine, in particular hns been proved 
to enhance the possibility of bacterial invasion, possibly by giving 
pathogenic organisms an opportunity to gain a foothold in the urinary 
tract and to grow there Stasis may arise from obstructive lesions or 
conditions that permit pooling. In the latter category are included 
pregnancy and various abnormalities of the bladder and urethra, such 
as dlverticull, cystocoele or urethrocoele Prolonged periods of enforced 
bed rest may have a similar effect.® Among the causes of lowered re- 
sistance are trauma, systemic disease, and debility Diabetes mellltus, 
in particular, appears to increase the incidence of urinary tract infec- 
tion Harrison and baileyi found that 54 per cent of diabetic patients 
presented evidence of urinary' infection hr contrast to 8 per cent of an 
nnsclccted group of non diabetics Naturally the coexistence of two or 
more of these factors, as for example, pregnancy and diabetes mellltus, 
increases dangerously the possibility of urinary infection. 

Tho bacterial agents involved ore usually gram negative bacilli, in 
«®f although occasionally streptococci or staph 
present The proximity of the bowel probably explains 

teearfta^f ^feeling agents, but doubt still remains 

regardtag the route by which they enter the urinary tract In some 

rrW^re, V" J 0 !! tedly u fatn>d " ced from Mow occasionally 
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kidney, small abscesses may form throughout the organ, the tubules 
may become choked with purulent exudate and the glomeruli replaced 
by small spherical abscesses 8 Great destruction of renal tissue may 
follow In addition, increased interstitial pressure within the kidnev ns 
a result of inflammatory edema interferes with the operation of resid 
ual normal tissue in the manner already described All these changes, 
together with the renal circulatory responses to chills, fever, paw and 
the like, contribute to the development of uremia by provoking detn 
mental alterations m renal blood flow It is surprising not that uremia 
develops, but that it does not do so more frequently 
Infection elsewhere m the urinary tract is not important in causing 
uremia unless obstruction develops as a result of inflammatory edema 
Thus, infection of the prostate or urethra may occasionally cause sulS 
cient swelling to block the outflow of unne Usually, however, renal 
insufficiency develops only after the kidney is involved 
The signs and symptoms of urinary infective disorders vary with the 
site of involvement However, certain manifestations are nearly always 
observed First, as a rule, the local inflammatory condition invokes a 
systemic response— clulls, fever, leukocytosis and increased erythrocyte 
sedimentation rate Frequently, invasion of the blood and sepsis occurs 
Local pain is often prominent, perhaps as a result of rapid distention 
of the renal capsule, ureteral spasm, or distention of the bladder 
Dj'suna and tenesmus are caused by lower urinary tract inflammation 
Functional Abnormalities of Renal Blood Flow.— An important 


cause of confusion in the diagnosis of renal insufficiency resides in the 
fact that the kidney plays an important role m the general circulatory 
system, an activity which appears to take precedence over its function 
of maintaining the constancy of plasma composition Normally, the vol- 
ume of blood flowing through the kidney amounts to about 25 per cent 
of the total blood flow through the body each minute Since this rela- 
tively large volume is essential for normal unne formation, any condi- 
tion that interferes with the systemic circulation might, of itself, be 
expected to impair renal function As a matter of fact, however, the 
kidney appears to respond actively to such a condition, by compensa- 
tory changes acting not to keep its own blood flow constant, but to 
bolster the general circulation, causing further and disproportionate 
reducbon in renal blood flow Thus, blood is diverted from the kidney, 
where it is apparently not so vitally needed, to more vital areas, such 
as the brain and heart This renal reaction, superimposed upon factors 
that are already operabng to reduce renal function, may very easily 
lead to uremia Moreover, under these circumstances it may be diffi- 
cult to differentiate the effects of functional change from those due to 
structural alteration Symptoms referable to the extrarenal disease arc 
added to those produced by funcbonal and structural genitourinary 
disease and serve to make diagnosis stall more difficult 
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Shock.— \n severe shock, renal vasoconstriction and a marked reduc- 
tion of renal blood flow results In amnia 4 If long > ^^ThaS 
renal damage causes death In uremia. Indeed, this syndrome has 
proved to he an important cause of fatahbes among battle casualties 
It is Important to realize that similar renal functional changes occur 
even when obvious signs of peripheral circulatory collapse are absent 
Thus, dehydration, severe secondary anemia, or any condition that may 
lead to collapse may be associated with a reduction of renal blood Slow 
and glomerular filtration rate As a result, tha kidney foils to carry ou 
its excretory tasks efficiently Superimposed upon this, partial urinary 
obstruction or localized infection in the kidney and urinary tract, that 
alone might cause little alarm, may cause frank uremia. 

Feter -The role that fever may play in this regard is not well recog 
nfced. Renal hyperemia, without much change in filtration rate is com 
manly found during fever or during the action of pyrogenic agents 
even when fever is absent 11 This alone does not seem of very serious 
import, except perhaps in acute diffuse glomerulonephritis where 
marked hematuria may develop However, the associated systemic dr 
dilatory phenomena may be dangerous Some individuals (in par 
ticular those suffering from hypertension or arteriosclerosis) appear 
to be incapable of adequate compensatory adjustments 15 and as a result 
may pass into a state of profound shock assodated with oliguria and 
renal insufficiency 

P atn —Apprehension and pain, by causing vasoconstriction within the 
kidney or obstructive spnsm in the urinary tract, may of themselves 
cause uiernia or msy exaggerate the of ‘an underlying nenof httie- 
tional impairment Thus, anuna after trauma or, rarely, after cysto- 
xcopie examination, may arise an this basis 15 Here renal ischemia and 
urinary obstruction appear to prevent the formation and flow of urine 
imflar factors are certainly operative in renal or ureteral colic 
C<mgct((t>c Heart Failure —Disease elsewhere in the body may pro- 
vo c changes in the kidney This is particularly true of congestive heart 
. T\T mar , increase in venous pressure leads to engorgement 
1 „^ dnc >' tmd diminished renal blood flow Glomerular filtration is 
aim reduced and renal water retention occurs due to increased inter 
ritmii PreS f ire !W “ aho to overnebvity of the pituitary This 

m ? y .’ sccon dary renal insufficiency and so-called 

presraU^dkTt V ' nCn r f nd or unnar T tad disease is alreadi 
present, cardiac decompensation may quickly predpitate uremia 

DIAGNOSIS 

fusiDR. tl uSnc!M E A!' e “} Um!1 ' e of urologic uremia is often con 
domra or^av leiions elsewhere in 

cmw °f \ Pr °T l dSntad dues to their presence Th^f' 
™ Rl mce directs attention to the kidney but It ^ ** 
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at first be apparent that obstruction and/or infection of the unnarv 
tract is at fault It must always be borne in mind, however, that these 
conditions are relatively common and that they may be important sec- 
ondary factors even when intrinsic renal disease is obviously present 
A thorough investigation of the urinary tract is an essential require- 
ment m the study of any case of renal insufficiency Nothing is more 
regrettable than a failure to correct a reversible condition owing to an 
inadequate diagnostic study 

History taking is here, as always, the heart of the diagnostic work-up 
In most cases, a careful history will disclose pathognomonic data, par 
bcularly in regard to such symptomatology as pam (character, local 
ization and radiation), abnormal micturition (frequency, dribbling, 
poor stream,” dysuna, nocturia, hematuna), mental confusion, weight 
loss, and malaise (chills, “sweats,” fever) A search should be made for 
evidence of disease elsewhere in the body, such as neoplasms, tuber- 
culosis and other systemic illnesses, that might cause unnary tract dis 
orders and of conditions, such as prolonged immobilization, that pre- 
dispose to these affections It is particularly important to unearth 
significant material in the past history. Thus, the disclosure that uro- 
lithiasis has occurred in the past or that urinary infection has compli- 
cated the course of a pregnancy may throw light upon what has 
appeared to be a puzzling problem of diagnosis Likewise, the family 
history may provide valuable data since it appears that certain familial 
disorders may be associated ivith chrome infection and obstruction of 
the unnary tract 

The physical examination should include a careful evaluation of the 
status of the cardiovascular, respiratory, gastrointestinal and central 
nervous systems, m addition to the genitourinary system The presence 
of hypertension suggests that there may be cardiac involvement, and 
that electrocardiographic and roentgenologic studies are indicated It is 
absolutely necessary that an accurate appraisal of the status of the body 
water be made A search for signs of dehydration, acidosis and incip- 
ient collapse is vital to such an appraisal In the examination of the 
gemto-unnary system, the mechanics of micturition should be observed. 
The bladder should always be cathetenzed following complete volun- 
tary evacuation since the volume of residual urine can seldom he deter- 
mined with satisfactory' accuracy by percussion Even catheterization 
may be misleading if it is not done with care to place the catheter well 
within the bladder A rectal examination is required in every patient. 
Manual examination of the kidneys may be disappointing since even 
large organs may escape detection Moreover, palpatory evidence ot 
the nature of the renal enlargement is often misleading Tumor masses 
may feel fluctuant and cysts seem stony hard In any case, important 
information may be gamed by careful manual examination of the lum- 
bar regions with the purpose of locating renal masses and of detecting 
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inflammatory and painful lesions that may give rise to muscle spasm 
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function and the plasma composition Renal funcbonal impairment h 
usually, though not always, associated with azotemia. The bloirbonate, 
chloride, calcium, phosphorus andprotem concentrations in the plasma 
should be determined in the analysis of electrolyte and water balance. 
The daily volume of urine provides important information regarding 
water balance, especially when considered in connection with daily 
determinations of the body weight However, conclusions regarding 
the presence and extent of obstruction in the urinary tract cannot be 
based safely on the volume of flow We have seen mashed obstruction 
associated with a large nrinary output The appearance of an adequate 
urine flow after a long period of oliguna must also be interpreted with 
caution A striking diuresis following a prolonged oliguria or anuria 
may appear shortly before death In uremia This phenomenon may 
indicate almost complete failure of integrated renal functions with re 
Auction of water reabsorption and a resultant loss of most of the small 
volume of glomerular filtrate that may be formed under these clrcum 
stances. 

Although urinalysis should be done at frequent intervals, the results 
must be Interpreted cautiously, since the character of the urine may 
reveal very little regarding the disease processes at work. Proteinuria 
may he absent despite advanced renal disease Cyhndruria, also, may 
be misleading since casts may occur, quite without pathologic signif- 
icance, in any highly concentrated urine Pyuna is not a certain indi 
cation of urinary tract infection foT it may occur during the course of 
acuto and chronic diffuse glomerulonephritis when local infection is 
not demonstrable Hematuria, on the other hand, is always of sig 
ri!j' Ce> aIthou e h ^ origin may not be readily apparent, 
rfne cultures must always be taken and repeated at frequent in 
rr TMs Procedure may not only prove of value in diagnosis but 
bo In assessing the efficacy of therapy However, the diagnosis of bac- 
tcriurb need not wait upon growth in culture. In most instances bnc- 
mrot y “ tcmnd 0,1 micr03C °P ic examination of the urinary sedi 
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examine the entire urinary tract and to determine whether renal w 
volvement is unilateral or bilateral permits early and accurate diagno- 
sis and may be of the greatest importance therapeutically Moreover, 
bacteriological study of urine obtained from each kidney may lead to 
accurate localization of a focus of infection Certainly the slight nsh 
involved is amply justified 


MANAGEMENT 

General Measures.— Certain general therapeutic measures are un 
portant not only because they improve the patient’s condition and may 
save lus life, but also because they clarify diagnosis by removing chn 
ical features that mask and alter the character of the fundamental 
pathology In addition, they improve the results of specific therapy 
Thus, Greene and Thompson 1-1 have found that vigorous and adequate 
preparation of patients permits the use of transurethral prostatic resec 
bon with safety and considerably better results than could be hoped 
for on the basis of palhahve measures and suprapubic cystotomy 

Psychosomatic Therapy —Usually the physician’s first task in han 
dhng cases of urologic uremia is the alleviabon of apprehension and 
pain Even the most phlegmahc individual may be assumed to be 
somewhat apprehensive regarding an illness in which pain, difficulty in 
voiding, or overt evidence of senous infecbon may be prominent Bed 
rest, of course, is indicated, but it must be prescribed with caution. 
Many of these patients are elderly, arteriosclerotic, and peculiarly 
prone to develop plilebothrombosis Thoughtless insistence upon com 
plete bed rest may prove detrimental In many, a few hours of activity 
each day and permission to use a commode rather than the bed pan 
may be vitally necessary Apprehension may be allayed by a sympa 
thebe explanabon of the nature of the illness, by gentle handling, and 
reassurance In this endeavor, acbve sedabon is often necessary A 
wide range of suscepbbility to sedabves is characteristic of older 
pabents, consequently, these drugs must be used with care On the 
whole, demerol, 50 to 100 mg , appears to be preferable to morphine 
because there is less depression of respirabon, a lower incidence of 
habituahon, and less narcosis Barbiturates may induce psychotic states 
or habituation and must be used caubously Barbital and phenobarbi 
tal are removed from the body largely by renal excretion Conse- 
quently, renal insufficiency is a conbaindicabon to the use of these 
drugs since high blood levels resulhng from retention may cause m- 
toxicabon Pentobarbital (nembutal) 01 to 0 2 gm is P r cfcrab e 
because it is largely metabolized bv the liver Likewise, paraldelty e 
(6 to 8 cc inbamuscularly or 4 to 8 cc orally) and chloral hydra e 
(05 to 1 gm by mouth) are useful , 

Correction of Dehydration and Acidosis -Correction of water, no 
base, and eleebolyte imbalances is always an individual problem 
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Rough clinical estimates of the extent of dehydration may te made 
from the history, the character of mucous membranes, and the extent 
" rrSneral nde, it is well to force fluids by ^ouMabout 
2000 cc.) and by cautious intravenous administration (about 11XX) . ) 

during the first 24 hours following admission to the hospital in par 
bcular among those patients who present overt evidence of dehydra 
tion. Events thereafter must guide therapy the object always being cme 
of providing the patient with an intake of Suld sufficient to supply his 
dally requirements and to make up losses In following these patients, 
careful records of the water intake and output are absolutely required 
for on intelligent grasp of dally changes Likewise, weight measure- 
ments, facilitated by bringing scales to bedside, may prove helpful 
Isotonic saline is not always a desirable form of fluid therapy since an 
excess of chloride ion in terms of the plasma composition, may thus 
be thrust into the body water Indeed, on most occasions it is likely 
that a mixture of equal parts of Isotonic saline and 5 per cent glucose 
m distilled water is preferable. This point may be decided at first by 
clinical appraisal, later by estimations of plasma chloride concentra 
tion and of the carbon dioxide combining power (plasma bicarbonate) 
These measurements should bo made as soon as possiblo and repeated 
at frequent intervals in order to maintain a firm control of therapy 
The presence of acidosis requires vigorous treatment. This finding 
usually denotes dehydration, and it may bo remarked that fluid ad 
ministration, alone, is frequently sufficient to return the carbon dioxide 
combining power toward normal, particularly in those individuals in 
whom it is not greatly depressed. When this value falls below 30 vol 
umes per cent, however more vigorous measures appear to be neces- 
sary Under these circumstnnces there may be retention of addle ions 
and loss of basic ions, ClimcaUy, the sole manifestation is hyperpnea, 
ut active therapy often is followed by Improvement of the mental 
state and a feeling of well being that are difficult to explain entirely on 
of water balance correction. It appears that correction of 
* balance has Us own Toward, possibly os a result of the re 

lishment of normal relationships between intracellular and extra 
cellular water 

Sodium lactate Ringer s solution has proved highly satisfactory as 
to”Si 0frCI,air J nSS0dlumdeEcieac y Cure must be taken of course, 
acid mermedicaUon and the substitution of alkalosis for acidosis 

den rl? 1,1 t " cch “ us ™ s oE compensation during uremia ran 

carr-fnl a 0r ^^don in this regard even more pressing. Hence. 

Sfi ^fcunvV^^ 8 , 200 ,0 4W> ^ ^ ^ 

when the carbon uflij d! ' UtC ?. ^ Umes 10 glucosalino is indicated 
combining power is below 30 volumes per 

observed change in thifcarhon UP °L dic3ca ' reI P°nse and the 

E the carbon dioxide combining power In some indi 
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of lU adviSed ’ 0 much better results follow the use 

“ d ]‘T ed t0 COrrect Water and electrolyte imbalances, or 

Vi^nrn! cTh dadjU c^f ntS ’ ^ as sbock or congestive heart failure 
igorous therapy of all complicating conditions is of the utmost un 
portance 


ie ietary measures, designed to improve nutrition and sbmu 
a e e a PP etlte , are higlily valuable Anorexia is nearly always a 
serious pro em that must be dealt with energetically lest ground be 
° S u totoately, certain restncbons necessitated by uremia may 
res in a highly unpalatable diet that further reduces intake Protein 
in a e must be reduced in order to lessen the excretory load that pro- 
°i im P oses upon the kidney and possibly, also, to prevent 
er renal damage It is necessary to maintain caloric intake and to 
increase the vitamin supplement The latter is particularly important 
m e derly people, who are often irregular m their dietary habits and 
w ose vitamin stores may be depleted at a time when demand m 
creases The nee diet has been enthusiastically advocated by Kemp* 
ner as ideally fitted to serve the needs outlined above However, tins 
diet, consisting as it does of fruit juices and carbohydrates, is unappe- 
tizmg, and if strictly followed may do more harm than good among 
those who are finicky It cannot be recommended until more clear-cut 
and unequivocal evidence of its value is at hand Certainly an effort 
to provide an attractive, tasty and well-served diet is often repaid 
many-fold m improved health Moreover, good food has definite pi}" 
chotherapeutie value m reassuring and encouraging the elderly invalid. 

Specific Measures.— In a very real sense, the corrective therapy of 
acidosis and dehydration is specific In most cases of urologic uremia, 


° Tbe use °f diuretics is definitely contraindicated m this situation Eien where 
congeslne heart failure is a contributing factor, agents of this type are not onlv of 
little help but may e%en be dangerous Once urine flow begins and there is definite 
diminution of the renal dysfunction, diuretics may be used Hovc\cr, caution 
should be used when there is difficult} in secreting a dilute unne (see reference 15) 



medical aspects OF PENAL INSUFFICIENCY 1101 

such measure! are merely palliative rather than curative. Fortunately, 
in these cases additional methods are at hand to combat the underly 
mg Zn renal insufficiency, measures that may often produce 
complete and satisfactory cures It is not within the domain of this 
paper to discuss these specific surgical procedures by which obstruc- 
tor may be relieved or infection eradicated, but certain medical con 
tributions in this direction may be mentioned 
Chemotherapy —Chemotherapy has scored many gratifying successes 
in the suppression of urinary infections and may be expected to pro 
duce still further advances in this field. The sulfonamides suppress in 
lection by gram positive and certain gram negative organisms Sulfa 
thlazolo is generally considered the drug of choice in this connection 
because it appears to have fewer undesirable side effects, a wider 
activity spectrum and greater solubility than most other sulfonamides 
An initial dose of 0 5 to 1 gm. is given and the level in the blood and 
mine sustained by regular doses of 0.5 to 1 gm three times a day 
The other sulfonamides may be used when Idiosyncrasy or other ill 
effects attend the use of sulfathiazole. The antibiotics have not been 
thoroughly tested but it appears that penicillin has value only in in 
lections by gram positive organisms, in particular the staphylococci 
and streptococci. Streptomycin has been enthusiastically advocated as 
a urinary antiseptic, but it is, as yet, too early to evaluate its ultimate 
position in treatment 

Temporary Drainage —Urethral obstruction may often be relieved 
Immediately by catheterization and the free drainage of urine then fol 
loved by improvement in renal function Apparently the reduction in 
the intrapelvic pressure by the release of impounded unne permits 
excret * on wa ^ eT *md urea. In addition irrigation of the 
addeT at regular intervals by syringe or by an automatic siphoning 
evict, with normal saline or 0 8 per cent sulfanilamide solution, is of 
value. Irrigation brings local infection quicUy under control and aids 
preventing subsequent stasis and infection by promoting the xcsto- 
* ™ ?L b a r? er , tone * TtlQ P recise renal functional changes that are 
nn v < ^ ea dng of uremia during temporary drainage are 

D ' “"IT'? 4 ' but a PPears that a reduction in renal inferential 
prauio leads to improvement of renal Wood Bow and glomerular fil 
cZa„!?' e ,f n T beneficial effects of these measures may 

bn P ort “% to the success of subsequent surgical procc- 
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PSYCHOGENIC OR “HYPOTHALAMIC” AMENORRHEA 

Ebwasd C. Reifenhtew, Jn , MX> , FA.CR 

Tne diagnosis of amenorrhea. is made by the patient 
suits a physician to obtain a diagnosis of the cause of ^ 
stroatnm mid to receive treatment to restore the ovarian function to 
normal. Until recently the primary disturbance responsible for amen 
orrhea has been sought either in the anterior pituitary, in the ovaries 
or m the endometrium The purpose of this presentation is to call at 
tcotion to disturbances in the hypothalamus fts a common cause tor 

amenorrhea , 

The sequence of hormone actions involved in the maintenance ol 
normal cyclical menstruation is complicated, frequently it is not pas 
sible from clinical evidence to determine what part of the sequence 
has been disturbed in a given case of amenorrhea. The development 
and refinement of methods for determining the urinary excretion of the 
anterior pituitary folhcle-stimtdating hormone and foT determining the 
presence or absence nf estrogen activity on the endometrium or vaginal 
mucosa have made it possible to establish with greater certainty the 
exact disturbance that leads to amenorrhea. 


HORMONE PATTERN OF MENSTRUATION IN THE NORMAL 'WOMAN 


Before the disturbances rn the mechanism of menstruation can be 
discussed, it is necessary to review the sequence of events in the norms! 
individual These may be summarized dogmatically as follows (Relf 
enstein 1 ) Ihe anterior pituitary follicle-stimulating hormone causes a 
follicle of the ovary to develop and if there is a small amount of the 
anterior pltulhuy luteinizing hormone present, to develop the estro- 
genic hormone, alpha estradiol the estradiol inhibits the follicle-stimu- 
lating hortnono (so that it does not become excessive) and stimulates 
™ production of more luteinizing hormone (and/or luteotrophm) 
ie increased amount of luteinizing hormone induces ovulation and the 
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formation of a nonfunctiomng corpus luteum, the luteinizing hormone 
also stimulates the production of 17-ketosteroid precursors by the ad 
renal cortex (Reifenstem, Forbes, Albnght, Donaldson and Carroll 2 ) 
luteotropbm maintains the corpus luteum for about two weeks, and 
causes the release from it of the corpus luteum hormone, progesterone 
Estradiol causes the endometrium to proliferate and, when progester 
one is produced, the endometrium becomes secretory, when the effect 
of luteotrophin ceases after two weeks, progesterone is no longer pro- 
duced, the secretory endometrium is no longer maintained, and men 
struation occurs In the normal individual, a small amount of luteinizing 
hormone is probably produced continuously from the anterior pituitary 
under the influence of nervous impulses from the hypothalamus, the 
periodic release of follicle-stimulating hormone from the antenor pit 
uitary may also be brought about by nervous impulses from the hypo- 
thalamus It is to be noted that a trace of the luteinizing hormone 
seems to be needed with the follicle-stimulating hormone to cause the 
follicle of the ovary to produce estradiol, and likewise that a trace of 
follicle-stimulating hormone seems to be needed with the luteinizing 
hormone to induce ovulation Furthermore, the production of luteiniz- 
ing hormone is inhibited by progesterone 


HORMONE PATTERN IN NONHYPOTHALAMIC AMENORRHEAS 

Amenorrhea will occur when the antenor pituitary does not produce 
its hormones, when the ovanes do not produce their hormones, and 
when the endometrium is absent or fails to respond to the ovarian hor- 
mones (the ability of the endometrium to respond may be destroyed 
by infection, radium treatment or x-radiation) The hormone pattern 
m each of these situations is characteristic If the pituitary does not 
produce any of its gonadotrophic hormones, the ovanes will not pro- 
duce estradiol, the follicle-stimulating hormone excretion m the unne 
will be below normal, and probably zero, and the endometrium and 
vaginal mucosa will show an absence of estrogenic effect If the pituit- 
ary produces its hormones but the ovanes do not, the follicle-stimulat- 
ing hormone excretion in the unne will become excessive because of 
the lack of estrogen to inhibit it, and again the endometrium and 
vaginal mucosa wall show an absence of estrogenic effect If both the 
pituitary and the ovanes produce their hormones normally and the 
endometnum cannot respond, the folhcle-shmulating hormone excre- 
tion m the unne will be normal, and the vaginal mucosa will show 
evidence of adequate estrogenic effect. 


MEASUREMENT OF FOLLICLE-STIMULATING HORMONE EXCRETION 
The classification of amenorrheas into the types discussed in the pre- 
ceding paragraph depends upon the measurement of the exact amount 
of follicle-stimulating hormone m the unne. Until recently it was pos- 
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Jj b u t0 determine by laboratory methods only whether the amount of 
foUide-stimulatmg hormone was greater than normal 01 
possible to establish with certainty the diagnosis of only that type o 
amenorrhea which was due to a primary ( , 

for example, m the menopause), where the follicle-stimulating hot 
mone exaebon was greater than normal. All that could be : said about 
the other types of amenorrhea was that the excretion of foHide*stimu 
latrng hormone was not greater than normal, it was assumed that, in 
the absence of a defect in the endometrium, the excretion was low in 
the other amenorrheas due to a primary disturbance in the pituitary 
gland. 

Recently a modification of the test for the follicle-stimulating hor 
mone in the urine has been introduced (Heller and Heller 1 , Kline- 
felter Albright and Griswold 4 ), which males it feasible to test not 
only for increased levels of excretion of the follide-stimulatmg 
hormone but also for normal or decreased levels of excretion. This 
modification involves a dialyzing procedure which eliminates the sub- 
stances m urine toxic to the assay animals (mice) so that the hormone 
can now bo concentrated to any desired degree. This test has now been 
employed for three years in the Ovarian Dysfunction Clinic (Kline- 
fdter, et aid) Regularly menstruating (normal) females usually ex 
Crete more than 6 0 and less than 53 mouse units per twenty four hours. 
Patients with amenorrhea duo to a disturbance primary in the anterior 
pituitary excrete less than 6 6 mouse units and often less than 3 mouse 
units per twenty four hours those with amenorrhea due to a disturb- 
ance primary in the ovaries excrete more than 53 mouse units per 
twenty four hours, and those with a defect in the endometrium, excrete 
amounts in the normal range 

MEASUREMENT OF ESTHOGEN PRODUCTION 
In conjunction with this test, three measures have been employed to 
determine whether or not the ovaries are producing estrogen (1) the 
endometrial biopsy, (2) tho vaginal imear, and (3) the occurrence of 
bleeding foUowlng the termination of a short course of progesterone 
i5 mg. intramuscularly daily for Eve days) The ability of the endo- 
metrium to respond to estrogen has been determined when indicated 
by too appearance of estrogen withdrawal bleeding following an ade- 
estrogen (for example, 5 mg of esLdiolSi 
r evc 7 Bv ® days (m 8 lo W injections) PaUents with 
ritlr *?, in either the pituitary or the 
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HORMONAL PATTERN IN “HYPOTHALAMIC AMENORRHEA” 
Study of a senes of patients with amenorrhea soon revealed that, w 
addition to the types mentioned in the preceding four paragraphs, there 
is another type where, in spite of complete lack of estrogen, the follide- 
stimulatmg hormone excretion in the unne is neither high nor low, but 
normal (Klinefelter, et al 4 ) Endometnal biopsies and vaginal smears 
revealed atrophic tissues m these patients, and no bleeding followed a 
course of progesterone, however, the endometnum was capable of 
responding to estrogen since bleeding followed the withdrawal of an 
adequate course of this hormone When the case histones of these 
patients were reviewed, it was found that many of them had readily 
detectable psychogenic factors complicating their illness The group 
included nurses and students away from home for the first time, debu 
tantes, immigrants, patients with sexual maladjustments, women with 
fear of pregnancy, some patients with anorexia nervosa m whom the 
amenorrhea preceded much weight loss, women whose husbands were 
away in the war, and superstitious patients who developed amenorrhea 
following a fnght. The case histones of two typical patients are given 
subsequently 

The exact disturbance in this group of patients that leads to amenor 
rhea is not fully established. There is considerable circumstantial evi 
dence to suggest that the primary difficulty is a loss of the nerve im 
pulses from the hypothalamus so that the pituitary does not release the 
luteinizing hormone The discharge of nerve impulses from the hypo 
thalamus is presumed to be blocked by the psychological disturbance 
Therefore, this condition is termed “hypothalamic amenorrhea " In the 
complete absence of the luteinizing hormone, the follicle, although 
stimulated by the follicle-stimulating hormone, does not produce es 
trogen Just why the lack of estrogen m this condition does not lead to 
an increased production of the follicle-stimulating hormone is not clear 
It is possible that m these cases the follicle-stimulating hormone is 
stimulating the ovary to produce some hormone which itself is non 
estrogenic, but which is a precursor (or metabolite) of estrogen i with 
the property of inhibiting the production of the follicle-stimulating 
hormone 

STEPS IN DIAGNOSING “HYPOTHALAMIC AMENORRHEA” 

The steps in establishing the diagnosis of “hypothalamic amenorrhea 
are as follows ( 1 ) the history of psychic trauma just preceding me 
onset of amenorrhea is obtained if possible, (2) the excretion o c 
follicle-stimulating hormone is tested and found to be normal, tnu 
eliminating amenorrhea due to a disturbance primary in the P’^ lttir \ 
gland (where the folhcle-shmulatmg hormone excretion is low), an 
amenorrhea due to a disturbance primary in the ovaries (where 
follicle-stimulating hormone excretion is high), (3) the absence 
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erogenic effect on the pdvfcta* 

“ d g Xne7 5 “~"y daily for five days), (4) the abU 
rSrS«fi»eta»B to respond to estrogen withdrawal with t bleed 
tog is demonstrated by administering and then ^drasvrngan ade- 
quatc course of estrogen (for example, 1 mg of dlelhylstilbestrol by 
Smith dally for forty to fifty days, or 5 mg of estradiol 
Intramuscularly every five days for 8 to 10 injections) If bleedingd 
not occur a history of exposure of the endometrium to infection, 
radium or x radiation should be sought, and if obtained, will usually 
eliminate the diagnosis of “hypothalamic amenorrhea. A moderate 
decrease In the urinary excretion of 17 ketosteroids is consistent with 
the diagnosis of “hypothalamic amenorrhea ' 

TREATMENT OF “HYPOTHALAMIC AMENORRHEA" 

The most important point to emphasize m the therapy of this condi 
tion is the relatively benign nature of the disturbance in many patients. 

In some the amenorrhea disappears spontaneously ns the stressful situ 
ation is eliminated nurses or students home for several months of 
vacation are soon having regular monthly periods again, the end of 
the war will bring bach not only husbands but catamenia to some 
women with this disorder In other patients the psychological disturb- 
ance is more deeply rooted and requires Intensive psychotherapy by 
a competent psychiatrist. Reassurance that there is no organic disease 
will often start these women menstruating for several months until 
their fears again get the better of them The same mechanism is prob- 
abl> responsible for the minor disturbances in otherwise regular men 
strual cycles that beset manj women. The woman who believes that 
"getting her feet wet while menstruating" will do her harm is very apt 
to miss her next period Women skip periods after the death of a dear 
rt^tivo or friend, after narrowly escaping with their li\es in automo- 
bile accidents, burning buildings bombings or hurricanes or after 
quarrels involving considerable emotional tension. A simple explana- 
tton of the cause of the skipped period by tbe physician will suffice 
irequentlj to restore the cycle to normal Another group of women 
„t» hypothalamic amenorrhea have psychological disturbances that 
< ^ 3cult 10 unraier are the women who are mal 

tWT t0Inc t i mes on an unconscious lead. Psychiatric study and 
therapy are usually Indicated in this group 

tW^.m 7 CnrtCn f B 0f P^o'o&cal disturbances in many of 
Srtdtef'T.i rafte r disappointing The induction 
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For this purpose the administration of 1 mg of diethylstdbestrol b\ 
mouth daily for the first three weeks each month is often adequate, the 
same effect can be obtained by administering the diethylstilbestrol 
continuously and giving a course of intramuscular injections of 5 mg. 
of progesterone daily for five days every fourth week 
On theoretical grounds the administration of chonomc gonado- 
trophin regularly or intermittently for several months should result in 
estrogen production and the return of cyclical menstruation The expe- 
rience m the Ovarian Dysfunction Clime with this therapeutic regimen 
has not been very satisfactory Small doses of thyroid hormone (30 mg 
per day) have had a beneficial effect in a few patients 
A more promising form of hormone therapy m this condition is the 
continuous administration for a number of months of rather small doses 
of estrogen (01 mg of diethylstilbestrol by mouth daily) There is 
fairly convincing evidence ( Smith 5 ) that small doses of estrogen, and 
m particular of diethylstilbestrol, stimulate the antenor pituitary to 
produce increased amounts of luteinizing hormone Two menstmal 
periods with cramps (which usually indicate bleeding from a secretory 
endometrium, hence, ovulation) followed treatment with small doses 
of diethylstilbestrol m one of the cases cited here (see Fig 144) 

EVIDENCE FOR HYPOTHALAMIC CONTROL OF RELEASE OF 
LUTEINIZING HORMONE 

Some of the evidence that the release of the luteinizing hormone and 
of luteotrophm from the antenor pituitary is brought about by nervous 
stimuli coming over the hypothalamic-pituitary nervous pathway has 
been summarized elsewhere (Klinefelter, et al 4 , Brooks 6 ) Tins in 
eludes the observation that cats and rabbits do not ovulate after copu 
lation if the hypothalamic-pituitary nervous pathway is cut, and that 
mice and rats do not produce functioning corpus lutea except after 
copulation, this and other evidence (Brooks 0 ) suggests that the stimu 
lus arising from coitus causes an impulse to travel down the hypo- 
thalamic-pituitary nervous pathway which releases luteinizing hormone 
and luteotrophm Furthermore, puberty probably is due to the release 
of gonadotrophic hormones under the influence of impulses coming 
over this pathway, with suprasellar cysts interfering with the hvpo- 
thalamic-pituitary nervous pathway pubertv may fail to develop (q 
Frohhch’s syndrome), with a tumor, infection or other organic lesion 
m the hypothalamus (Klinefelter, et al 4 ) stimuli may be released pre- 
maturely and result in true precocious puberty 

Further evidence for an absence of luteinizing hormone m uvpo- 
thalamic amenorrhea” is derived from the fact that the urinary excre- 
tion of 17-ketosteroids is usually somewhat below normal m these 
patients The author and his associates (Reifenstem, et al 2 ) have pro- 
duced considerable evidence that the luteinizing hormone and/or 
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lnteotrophln stimulates the adrenal cortex to produce the precursors 
of the urinary 17 kctosieroids. The test for measuring the 17 ketosteroid 
exaction is described elsewhere ( Fraser, Forbes, Albright, Sulkowitch 
and Reifenstein 1 ) 


EVIDENCE FOB NEED OF LUTEINIZING HORMONE FOR ESTROGEN 
PRODUCTION 

The thesis that the follicle does not produce estrogen unless stimu 
latcd by both follicle-stimulating and luteinizing hormones, depends in 
part on experiments in animals Greep 5 has shown that pure follide- 
sUmulatmg hormone will not produce estrogen except in the presence 
ot small amounts of lute inizin g hormone, 

Gutain experiments in patients with “hypothalamic amenorrhea” 
tad further support to this thesis In two patients the lack of estrogen 
«Tof^ „ e f / 6 ^ to bleed foUowin e 1,16 termination of 
cularlv each HT 8< f ter0ne ' were given mtramus- 

vervsfmlh^/nnf^ chorionic gonadotrophin, a hormone 

had bce^dir^nl '7* lute 7 Jzmg hormone After this therapy 

administered for four weeks, another course of protresterone 

VCn f aD i, d Wl0Wing * 6 termmation of this, thf patients 
0 *«> experiments is shown in Figure ill It is 

CASE REPORTS 

In a mariied 24 year old housewife, was Ken 

p f It measSalto M “”rche occurred at the 

^y*) ind not awodated irrcgnlnr (every thirty -one to forty two 

5*»‘ b»M dSXd ' PaU “, t r^ y ^ five «C Tta 

£dx~t partlcuhr compilation. ShTI^ “ ”7“? feOTj ' rhlld In March, 1040 

Orffi* SeTjSf' ° f “ 

are 

excretion was 54 

ft 1 ' mtlmt'hT?’ 15 13 but negaU™ far 20^1°^ Hlde-tthnulatl ng hoirttono ex 
W M L“ b, ^'ns •£?? cZo onZS^ T twenty-four houn. 

*■*« of 10 h^L, 10 “E- Mr lor Eve darTf^ x^ , = <n ™ ° f Infeo 

dlproplm^e !«) However after a 

Kta ‘* al hkcdlng for Eve dZTs! in days, rh. had 

^ pall ' n ‘ «■ then given 780 «*■ 
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MEMSTBu/flM 

0 _ 

NO CRAMPS CHORIONIC GONADOTROPHIN 

Fig 143 —Effect of Iiormone therapy on menstruation in "hypothalamic amenc 
rhea” (Case 1 ) For discussion, see text 


of chonomc gonadotrophin daily intramuscularly for forty-three days, twent} thri 
days after the start of this medication, she was given in addition 10 mg of pn 
gesterone intramuscular!) each dnv for die davs, and following the withdrawal < 
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Comment -Its foffide-stimulating hormone 
In this patient, in spite of this there was no bleeding after adeqtwte 
courses of progesterone and the breasts were small, both indicating 
(ad. of estrogen production. The uterus was capable of responding to 
estrogen, as indicated by bleeding after estrogen sWthdrawal. These 
findings indicate a diagnosis of "hypothalamic amenorrhea ine li- 
Utosteroid excretion was somewhat below the average normal level, a 
fading which is consistent with this diagnosis The psychological dis 
turkmce is probably related to fear of pregpancy The demonstration 
that the admlmatrafacm of chorionic gonadotrophin (which is very 
smtilnr to luteimzing honoooo) resulted in the production of estrogen 
(as indicated by Weeding after a course of progesterone) is evidence 
that favors the thesis that the iach o£ luteiuirfog hormone « the cause 
of the lack of estrogen (see discussion elsewhere m this paper) 

CaseH— ILP (private patient) a single 25 year aid school teacher vm studied 
in )t32y 1944 Menarche occurred at the age of 14 menstruation wa s always Irregu 
tor (every tiro to three months) and only once associated with cramp* the pa- 
tient usually flowed tor three to four day*. Menstruation became very Irregular 
fm> yean before study the last spontaneous period occurred in December 1943 
The patient had always been slightly overweight she was strong and otherwise 
she had experienced no definite "bo* Bashes r * and had not developed hir 
nriism. During childhood die patient had rheumatic fever but at the time of ex 
nmtrtS.t4orx she had no evidence of cardiac involvement From January to June, 1944, 
the received thyroid medication, amphetamine sulfate, and several courses of es- 
frc*n antAhw pbyrtdan (here was bleeding following (he withdrawal ol 
u*» estrogen <*i tevrrd occasions. The last roedicatfon was taVen June IS 1944 
, ' CMtfeot slept with a 15 yew old sister She would not admit any emotional 
but became embarrassed and evasive when questioned about **boy 
of the history was cot temaiVable Physically the patient was 
tvelopeo but ihghrty overweight breasts were rather small, but gland tissue 
tVm juflla 7 »ud pubic hair was normal in amount abdominal exanrfna 

J*y, rein:ir rable' pelvic examination showed a marital introitu* a small 

OTteIiot tr «b' wwAte <«a wrt wrier- 

ffmiAaUc ^ ^ Hi. res! ol ft. physical elimination was not 

urlnu >' 174c.Iost.TOM excretion n, 4 7 
**“* “" urh to foffidMtta.ufc.tfng hormone « 

ssaW-Is s.-vut* 

£4A 
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Comment —This patient bad a normal foTUde-stiroid^B' 
excretion, but lack of estrogen effect on the endometrium as^indirated 
by the atrophy found when biopsy was attempted. The breast develop- 
ment probably resulted from tba previous estrogenic drerapy The 
uterus was capable of responding with bleeding, the administration of 
chorionic gonadotrophin was followed by estrogen production as lndt- 
cate*i by bleeding niter the course of ar^yibobydro^w^esteTOue. In 
this patient the 17 ketosteroid was low as in Case I The psychological 
disturbance was not definitely uncovered* 

The most interesting feature of this case is the appearance or two 
periods tuftfi cramps after the administration, of very small doses of 
estrogen Cramps usually indicate bleeding from a secretory endo- 
metrium and ore presumptive evidence of ovulation The patient had 
bad cramps with menstruation only once before m her life* She is being 
ctastTvcd further to see whether menstruation uHth cramps will con- 
tinue under this therapy 

Sulutfjuettt court* (July 1040) The tame dosage of dlethybtilbettrol (01 
mg. dully by mouth) hu been continued without interruption for an addltioaaJ 
ten months during which the patient hfu had four mo to episodes of menstruation 
tci/h crcmpj (November 1045 December 1945 Much 1946 and June 1948) 

SUMMARY 

Attention is called to a syndrome described -under the name of "hypo- 
tbalamic amenorrhea" by Klinefelter, Albright and Griswold 4 in which 
overt or latent psychological disturbances arc thought to prevent the 
release of luteinizing hormone from the anterior pituitary gland and 
brace to interfere with the production of estrogen by the ovarian fol 
iicle so that the endometrium becomes atrophic and menstruation 
ceases. The follicle- stimulating hormone excretion by the pituitary is 
nonnal in spite of the lack of estrogen, which is inteipreted to mean 

at the follicle produces in the absence of luteinizing hormone n non 
wteograic hormone which inhibits the folhci^stimulatmghomcme and 
becoming excessive as it does in ovarian failure amenor 
Th*' ldcnc ? Coring this interpretation, the steps in the diag- 
0 condition, and the implications concerning therapy are 
used. Tun cases illustrating this syndrome are presented 
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DIABETIC COMA AND HYPERGLYCEMIC 
STUPOR COMPARED 

Howabd F Root, M.D., FA.CJ * and Rachel Leech, A3 1 

The admission of an unconscious diabetic boy with unne and blood 
free from acetone bodies with fever of unexplained origin followed by 
death and a postmortem demonstration of a large amount of glycogen 
in the liver, has led us to the use of the term “hyperglycemic stupor 
with hyperpyrexia.” The course of events leading up to the terminal 
illness of this young man was accurately known and its consideration 
is instructive in relation to present concepts of the nature of diabetic 
coma and its proper treatment The finding of a urine free from diace tic 
add and acetone in a patient otherwise apparently suffering from 
diabetic coma is always disturbing A second patient is reported here, 
truly in. dlabehc coma also without hetonuria, whose recovery with lib- 
eral doses of insulin provides a contrast to the first case and also 
throw* light upon the relationship between carbohydrate present in the 
body Quids during diabetic coma and the character of the treatment 
needed 


HYPERGLYCEMIC STUPOR WITH HYPERPYREXIA 
Case I (23935) -A boy aged 19 years developed diabetes eighteen months 
before admission and had received insulin daring the Intervening month*. Treat 
meat had been somewhat haphazard and control of the diabetes inadequate. Three 
day* before admission he broke hU insulin lyitngo Probably no insulin was taken 
subsequently 

He entered a hospital at 11 30 Aar on January 21 1944 with Vetomrria and 
t wood sugar of 250 mg per 100 cc House physician and consultant recorded 
Ettrked Kuumaul respiration soft eyeballs dry tongue and skin, semico mntose 
rtale and acetone breath. The temperature was 903 respiration 32. pulse 88 
He was repeatedly incontinent of urine during the afternoon and a catheter was 
pawd twelve hours after admission and 500 cc. of urine obtained. Thirty' units 
« Omitin were given on admission and orders were left for 30 units of insulin to 
oegnen every two hours if Use mine test showed glycosuria The failure to collect 
in , T10 , lrm5Un ^ n 8 Given from admission until twelve hours later He 
rmli. A JPvtn i insulin about 30 units every two hours and received a total of 200 
tmion wa/wf twelve bouts Shortly after admission glucose odminis- 

i ln Q «™^nce Table 1 At the bedside was 

mSrth for Qnc3 lll ° ^° y 10 take this by 

± «"»* He received 

-i Z 310 *** aftcr adm ission. In addition to 115 gm of carbohydrate 

F ™ a * ^ *** D«con«, 
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talen by mouth in the form of orange juice sweetened with cane sugar, he received 
■Zoo gm of glucose intravenously 

The patient was transferred to the New England Deaconess Hospital at 11 30 
Air , January 22, 1944 Under Case 30, Table 4, are given vanous data including 
blood sugar 678 mg , blood carbon dioxide 23 volumes per cent, and nonprotein 
nitrogen 73 mg per 100 cc The rectal temperature was 104“ F, blood pressure 
90/70, shin hot, dry and mottled, pulse 130, eyeballs soft, reflexes normal, white 
blood count 4700 and 5800 The urine contained no blood, 1 to 4 white blood 
cells, many granular casts, sugar 2 per cent, no acetone or diacetic add 

Because the patient’s neck seemed a little staff, a lumbar puncture was done 
which showed an essentially normal spinal fluid, total protein 515 mg, chloride 
119 m eq , no cells 

With 220 units of insulin given promptly the blood sugar fell to 220 mg and 
the carbon dioxide rose to 40 volumes per cent The blood, annlyzed by n modified 
Nanavutty method, 1 contained less than 5 mg of acetone bodies per 100 cc, ie, 
too little to be quantitated by the method used The patient died nine and one- 
half hours after admission without regaining consciousness 


TABLE 1 (CASE i) —ADMINISTRATION OF GLUCOSE SOLUTION AND 
SWEETENED ORANGE JUICE 


Time 

Volume, Cc 

Method 

Glucose 

Insulin, Units 

Per Cent 

Grams 

Jan 21, 1944 
Noon 

200 

IV 

50 

10 

30 

12-8 pja. 

1000 (orange 

Oral 

— 

115 


6 pjrf 

juice and 
sugar) 

1000 

Clysis 

' 

25 

25 

0 

11 P-M. 

2000 

IV 

50 

100 

■9 

11 Pif 

4000 

Clysis 

25 

100 


Jan 22, 8 Air 

1000 

IV 

50 

50 

170 (dimng night; 


A summary of the postmortem examination follows Clinical diabetes mcllitu! 
with acidosis, pulmonary congestion and edema, petechiae, left ventncular and 
left auricular epicardium, fatty change in liver, congestion of spleen and kidneys, 
atherosclerosis, aorta Liver Capsule negative There is an extensive vacuolation 
of liver cells which appears in two different forms Markedly predominant is a 
vacuolation most pronounced m the periportal areas In this type the edges o 
the vacuoles are ragged and the spaces contain small amounts of fine granular 
material In contrast are the less pronounced well-defined refractile vacuoles Ap- 
propriate stains show the former to be glycogen vacuoles and the latter fat vacuoles- 
The liver is otherwise well preserved Immediate cause of death in this case was 
undetermined Signed-Shields Warren, MB 

Comment —The boy evidently entered the first hospital m rather 
early diabetic coma Acidosis was not far advanced as was evidenced 
by the fact that he could take orange juice by mouth during the first 
eight hours and did actually take 1000 cc. that way Hyperglycemia 
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_ steadily have Increased Actually when, after a delay of t™hours, 
he finally reeved a total of 200 units of insuhn, ketosis was abolished 
so that when he was transferred to the New England DeacGness^Hos- 
pital no ketone bodies were demonstrable m either the Mood or the 
unne The effects of excessive administration of glucose and Inadequate 
insulin dosage were shown in the blood sugar of 678 mg., the P extent 
reduction in the blood carbon dioxide, the elevation of the blood nitro- 
gen and the fever It must be remembered that 8000 cc. of fluid were 
given by needle only after six and one-half hours of intensive adnnnis 
tration of orange juice and sugar by mouth. Actually the situation may 
be compared with the condition produced in the laboratory by Hhro- 
wich 5 in animals made diabetic by pancreatectomy In such a nima ls if 
hyperglycemia is allowed to increase by omission of insuhn and if 
none or insufficient liquid is given, the animals develop intense de- 
hydration and fever Indeed, this dehydration and fever may be fatal. 

In our case the effects of this intense accentuation of hyperglycemia 
and dehydration during the first six and one-half hours of treatment 
seem to have produced irreversible changes in the brain with uncon- 
sciousness from which recovery was impossible Again comparison may 
be made with cases of irreversible or hyperglycemic insulin coma with 
occasional fatal results reported by Wortis and Lambert* These 
patients were given insulin hypoglycemia for mental disease and when 
they received intravenous glucose to bring about recovery from hypo- 
gl> comic shock, in certain cases hyperglycemia and fever occurred with 
protracted coma, permanent cerebral damage and even death Him 
^^\ ex P^ a i ns the hyperpyrexia as due to so great a loss of fluid that 
blood cannot be spared for the periphery and for that reason the heat 
loss of the body becomes inadequate. 

A striking finding at autopsy in Case I was the large amount of 
&jycogen in the liver cells. When these cells were stained, the appear 
aacc of the glycogen resembled that shown in the liver cells of dogs 
^ported by Astwood and associates 4 In their dogs constant intravenous 
W. ^ E , UC05e W8S S* ven and the dogs died at the end of seventy 
dJ7 content of the hvers reached 19 per cent in one 

dlek rf li fa n 0S5 thc , UveT wUs were E"ed with glycogen. The dogs 
olbW nll a , Ute 7 Uh iril' 6 ’ redurtion 111 P^thrombin tone, 1 Z 
OCTahlc an d amina. Those dogs were not diabetic, but a vul- 

Murr- ,S hbcUo Pjdent might easily die hi on early stage of liver 
The n muc h shorter period of overfeeding with glucose 

4 ettte ° f ' eVCr -h^ the adnTlLrion 

wlSi^tn „,A P ’ d nnd cxa35 ive. Thus Astwood s dogs given glucose 
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temperature to levels of 94° to 96° F as associated with both ketonemia 
and great loss of base It seems likely that the ra pi d return to normal 
temperature m the case of coma is due to restoration of base in tissues 
rather than to relief of ketonemia 


Conclusion -In an early case of diabebc coma, progression to tbe 
stage of unconsciousness may follow the administration of carboliy 
orate without sufficient insulin If then insulin is given, ketosis may be 
abolished but hyperglycemic stupor with hyperpyrexia may persist 
and death may result 


DIABETIC COMA WITH KETONEMIA BUT NO DIACETIC ACID L\ 

THE URINE 


Case II ( 25957 ) —A woman, aged 56 years, entered the Deaconess hospital 
January 19, 1946, at 6 pj.i She hod left her home early in the morning propped 
up in an auto but because of delay on the road she had arrived later than ei 
pected and was then entirely unconscious Diabetes probably began in July 1914 
with polyuna, but was not diagnosed until about January 16 when glycosuria was 
found 

Upon admission the patient was profoundly comatose, but did feebly resist 
gastric lavage After recovery, she had no recollection of events from January 19 
to 22 Blood pressure was 100 mm of mercury systolic and GO nun diastolic, tbe 
eyeballs were soft, the skin of the extremities dry' and cold The unne showed 42 
per cent sugar, no dlacebc acid, the sediment showed many casts of the typical 
coma character As seen m Table 2 the blood sugar was 900 mg. with the carbon 
dioxide content of the blood 20 volumes per cent and nonpmtein nitrogen 03 mg 
The blood acetone value was 70 mg The patient received 500 units of insulin be- 
tween 5 45 and 9 00 p with the result that the blood sugar fell to 211 mg at 
2 00 aj.i and 69 mg at 6 30 a.m the following day However, she remained tui 
conscious until the morning of January 22 

During the period from January 20 to 22 when she was unconscious, oscilla 
hon of the blood sugar was marked because of necessary feeding by intravenous 
administration of glucose in saline From 42 to 88 units of insulin per day were 
given and the blood sugar values ranged between 74 and 420 mg The acetone 
bodies disappeared from the blood by early morning of January 20 

The blood carbon dioxide rose to 52 volumes per cent at 10 00 A.M. on Jan 


uary 20 

The prothrombin time was 87 per cent, blood bilirubin was 0 4 mg, tcWy 
index was 9 The following lists tests of bromsulfalem excretion January - , 
175 mg of dye was injected but none was recovered at the end of thirty minutes 
On January 21, 400 mg of dye, 5 mg per body weight, was given and Jjj 
end of forty-five minutes 11 per cent of the dye was retained On January 23, 
mg was injected and the readings vv ere ten minutes— 74 per cent, tu enty mmu « 
—19 per cent, forty-five mmutes-17 per cent retention On January' 26, 400 mg- 
was given and the readings were ten minutes— 59 per cent, thirty' minutes— I- P° r 
cent, forty-five minutes— 5 per cent. Apparent improvement in function was shown 

^ As an evidence of the amount of glucose in body fluids during coma the 
fluid was analyzed a few hours after the patient’s admission and after rmSvm? 
300 units of insulin The fluid contained 6S0 mg of glucose and a Wood saga 
analysis at the same time showed 624 mg per 100 cc Many determinations sim 
taneoush of the glucose m venous blood and the cerebrospinal fluid ot 
hm-e showm that (1) when the blood sugar range is from 80 to ZOO mg the gh>- 



TABLE 2 (CASE II ) —DIABETIC COMA 
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STt l^ e ,ri7 br0SP : nal 15 ] ? We ! 10 t0 80 “S , (2) when the blood sugar 

S /“f ' “ le yels, as in acidosis, the difference may be proportionately much less 
and (3) under the Influence of insuhn in considerable doses, die decline in clu’ 
cose concentration m the cerebrospmal fluid may be much less rapid tlian In the 


i i T n ab, f comparisons of blood sugar with simultaneous sugar levels in 
pleural fluid and cerebrospmal fluid leave no doubt that concentration of glucose 
in extracellular fluids is approximately the same as that of the blood in diabetic 
patients 

The persistence of total unconsciousness for sixty hours indicated that the 
damage done to the patient’s central nervous system had been severe but was not 
Irreversible The absence of acetone bodies in the unne could be explained by 
failure in excretion but the lew level of acetone bodies m the blood was not con 
slstent with failing renal function alone It suggested that as diabetic ketosis had 


TABLE 3 — CONCENTRATION OF GLUCOSE DETERMINED SIMULTANEOUSLY 
IN BLOOD AND OTHER FLUIDS IN DIABETICS 


Case No 

Blood, 

Mg 

Spinal Fluid, 

Mg 

Pleural Effusion, 
Mg 

259.57 

624 

680 


12695 

65 


68 

12695 

233 


323 

26384 3/13/54 

303 


i 299 

26384 3/14/45 

235 


308 

26384 3/22/45 

82 



23910 12/25/46 

328 

317 



advanced, a stage had been reached m which production of ketone bodies by the 
liver had ceased In other patients, unconsciousness has usually occurred only when 
the concentration of acetone bodies in the blood has been between 100 and ITo 
mg Early failure of liver function due to dehydration and addosis may ha\e ex- 
plained the low value for acetone bodies in the blood, which finds some support 
in a senes of liver function tests by means of bromsulfalem ns given above 

Comment —Ketonemia —In diabetic ketosis diacetic acid, betaliy- 
droxybutync acid and acetone, readily formed from the first two, are 
found in blood and unne and may be discussed as total acetone bodies 
In Table 4 are summarized determinations of the total acetone bodies 
in the blood of patients with diabetes and ketosis with and without 
antecedent treatment with insulin together with certain other data 
It is our practice generally not to include for discussion and comparison 
of methods of treatment patients with diabetic ketosis m whom the 
acidosis had not reached a sufficiently advanced stage to produce a 
reduction of the carbon dioxide content of the blood to 20 volumes per 
cent (9 milbmols) or less For the purpose of this discussion, however, 
we have included all cases m which analyses have been done because 
of ketonuna or prior treatment of ketosis, even where the carbon 
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dloride levels m the blood were between 20 and 76 vohmcs per cent 
In Case 2 the blood sugar was 115 mg. and the carbon dio 
blood was 55 volumes per cent because the > patient, a 1 
with diabetes of eighteen years standing, had wuts of 

insulin during the hours immediately preceding her admission to th 
hospital The result was a rapid fall in blood sugar without an equally 
rapid decline in the acetone bodies of the blood. She, therefore, re- 
quired only 72 additional units of insulin during the next twenty fonx 

hours , 

In Case 23, a young man with diabetes of twenty seven years dura 
don, the value of 72 mg. of acetone in the blood with a blood carbon 
dioxide of 76 volumes per cent represents alkalosis resulting from ad 
ministration of alkali and ampbogel in large amounts before admission. 
The ketosis was still present in moderate degree The other oases In 
which the carbon dioxide of the blood varied between 21 and 35 vol 
tunes per cent were less advanced instances of ketosis Without deter- 
minations of the carbon dioxide content of the blood as a measure of 
acidosis, highly erroneous interpretations of the ketonuria or lack of 
ketonuria would have been made. 

In Case 30 of the table, already described (Case I), the patient had 
receited 200 units of insulin during the twelvo hours preceding his 
admission an amount sufficient to cause disappearance of ketosis but 
not to compensate for the extraordinary intake of glucose and the effect 
of dehydration and earlier ketosis. 

The mental state of the patients in Table 4 is described l as uncon 
soous (Unc) meaning that the patient was unresponsive to ordinary 
painful stimuli drowsy (D) with Kussmaul respiration, responsive to 
questions but so fax from normal that after recovery the patient had no 
recollection of the events during the period of acidosis or conscious 
^° n Ji rrcnn ’ 1 T, that in spite oE Kussmaul respiration the patient an 
twered questions alertly and later on remembered the events Of the 
" dl ° wcie tmeonsdous only one (Case 30) had a carbon 
ika ^ ood above 20 volumes per cent and he had re- 

cc i e 200 units of insulin prior to admission In this group four patients 
were unconscious, with ncetone values from 65 to S4 mg, three had 
values from 113 to 167 mg. 

The insulin requirement was highest in the patients with the highest 
twi „ ncc,oneml r “ indicated by the fact that all patients with 
Ho 23 ? °.\ CT ™ »«S. had acetone values of more than 75 mg 
In ^nv imlL 0Dd "J£ r V ?’, UeS J ncred individual interpretation since 
to Sssiom comideraWe dt »“ of insulin had been given prior 

Pmsenee^o'/corrmtl ^i!' k . a,0 , de S ree °f dehydration, shock, and the 
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No 

11256 

7191 

23038 

27548 

19290 

13388 

18764 

13870 

23910 

22920 

13977 

15223 

11467 

11032 

10600 

23509 

20751 

20727 

2G023 

25057 

17779 

23038 



Duration 

Diabetes 

Yrs 
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Sex 

__ 


Age, 

Yrs 
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First 24 Hrs 
Treatment 
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m only three patients whose acetone values varied from 76 to 167 me 
In general, the higher the blood sugar, the more severe the acidosis 
and the larger the msuhn requirement (Allowance should be made 
for msuhn given at home during the few hours preceding admission in 
the patients requiring less than 100 units m the first twenty-four hours 
in the hospital ) 

The causative factors in various states of ketosis are grouped by 
Soslan and Levine 5 under three headings (1) disturbance of carbo- 
hydrate intake including starvation, high fat diet and vomiting, (2) 
impairment of liver function, and (3) endocrine disorders including 
acromegaly, hyperthyroidism, pregnancy and diabetes mellitus 

In nondiabetic subjects, fasting or a diet free from carbohydrate and 
consisting of protein and fat can lead to a moderate degree of ketosis 
Indeed, such a regimen has long been known to produce starvation 
glycosuria By this event is meant a condition in which the body will 
respond to the administration of glucose or other carbohydrate food by 
glycosuria and a temporary elevation of blood sugar The condition is 
a temporary one and should not be compared with clinical diabetes 
which is characterized by its permanence, the clironicity of hypergly 
cemia, and other well known sequelae Peters 0 has reviewed the ht- 
erature dealing with this disturbance in the response to glucose follow 
mg starvation or a carbohydrate-free diet Actually the production of 
clinical diabetes by starvation either in animals or human beings is not 
recorded in his report The striking facts about the acidosis and the 
fall m respiratory quotients produced m normal subjects by a diet free 
from carbohydrate is its temporary character Thus Higgins, Peabody 
and Fitz 7 on such a diet were able to produce a decline in respiratory 
quotient to 0 69 and an excretion in twenty-four hours of 20 gm of 
beta-oxybutyric acid m the urine, but within twenty-four hours after 
the resumption of normal carbohydrate feedmg these abnormalities 
ceased Root and Carpenter 8 placed two normal medical students on 
diets for several days at three levels of carbohydrate intake, namely 
350, 75 and 0 to 11 gm per day The respiratory exchange was meas 
ured on alternate days, and for three hours after the ingestion of 50 gm 
of glucose One might expect that with such a lowering of carbohydrate 
intake with undimimshed physical activity the need for deposition of 
glycogen would be so great that all the glucose would be deposited as 
glycogen and none burned Actually, acetonuna appeared only m 
traces in one subject, and no hyperglycemia occurred The basal com- 
bustion of carbohydrate was lowered on the lower diets The increase 
m combustion of carbohydrate after ingestion of glucose was lowered 
also, but less than was expected 8 

Serious ketosis leading to coma is practically unknown except m 
diabetes mellitus Whether the precipitating factor is die omission of 
insulin, dietary' excesses, or increased metabolism as in fever of hyper- 
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thvroidism the essential feature of diabetic coma is deficiency ■of & 

X relative or absolute In the early stage, hyperglycemia, glycOM™ 
and polyuna result from decreasing oxidation of carbohydrate and in 
creasing breakdown of glycogen stores in liver and muscle. 

The place of Uver function in diabetic coma is admittedly an impor- 
tant one The deficiency of insulin results in increased glycogenolysi s, 
glycogen deposits in the Uver as well as in the muscles are reduced ana 
glucose gives way to fat as a substrate for oxidation in tbe liver The 
result Is great increase in ketone body formation in the liver which 
exceeds the power of the muscles and other tissues to oxidize Tho 
result is accumulation of ketones in the blood and extracellular fluid of 
the bod) The hyperglycemia of diabetic coma results in polyuna and 
the excretion of ketone bodies removes base Addosis and dehydration 
are in themselves effective in reducing liver function as measured by 
bromsulfaleln excretion. It is well known that as liver function falls in 
the presence of Uver disease, the response of the liver to ketogenic 
agents such as anterior pituitary extract is diminished. So in Case II, 
unconsciousness was associated with a blood ketone value of only 70 
volumes per cent whereas most diabetic patients imeonsdous in di 
ahetie coma have blood ketone values from 100 to 200 nig This itself 
suggests that failure in Uver function so far as production of ketone 
bodies is concerned had begun It seems reasonable to suppose that 
this failure of liver function may explain other cases of far advanced 
diabetic acidosis in which ketone bodies in the urine are absent and at 
lower levels in the blood than expected 
In the treatment of such a patient no glucose is needed by mouth 
or parenteraUy during the first six to twelve hours, that is, until sufB 
dent insulin has been given to utilize the excess of glucose present 
A pnmary consideration is the amount of carbohydrate available in tbe 
threes of such a patient in coma An estimation of the amount in the 
pa ent under discussion as compared with that In a normal woman is 
mown In Table 5 

of the great excess of iducose present in the blood 
^^artracellular fluids of tho body should also consider the possible 
conccnfraUoii of glucose within the tissue cells Trimble and Carey® 
n t a J" patients where the blood sugar might range from 

ft. 300 m S without addosis that a great increase in 

omtJ’n 0 * S?* 1 ^ so > tout hi o lesser amount, in the muscles 
nhasn nf concentration of glucose in the water 

cemin \r-fyi fj 0 ? conditions of acidosis and extreme hypergly 

XvXJrT r*“ Uy ^ raiici ** the wood u 

3 " ”,? hase ° f ti5s " c W* assumed to contain a 

Sibils of Wood. thr^hTVT'T ° f e1ucoso “ 15 observed from 
fluid 111 0ssue «*“* and intercellular 

5 coma when the blood sugar is in the neighborhood of 
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1000 mg would greatly exceed the 210 gm estimated in Table 5 The 
administration of moie glucose at that time is without logical reason 
until a sufficient amount of insulin has been given, first, to utilize the 
excess glucose present and, second, to provide a reserve of insulin to 
make possible the addition of food including protein as well as carbo- 
hydrate 

Measurement of the metabolism of this particular patient in diabetic 
coma indicates total calories of approximately 75 per hour Since no 
ketone bodies were eliminated in the urine, and since the blood ketone 
value became normal in eight hours, it is possible to estimate the cal 
ones derived from the oxidation of ketone bodies on the assumption 
that not long after the administration of 500 units of insulin, excessive 
ketone production was halted It is granted we have no clear proof 


TABLE 5 —THE AVAILABLE SUPPLY OF CARBOHYDRATE IN THE BLOOD AND 
EXTRACELLULAR FLUID DURING COMA 0 


(Woman, 73 kg liver 1S00 gm , muscles 25 kg , 21 liters blood and extraceUulu 
fluid, blood sugar 960 mg, total blood acetone bodies 70 mg per 100 cc ) 



Diabehc 

Coma, 

Gm 

Nonml, 

Gm 

Liver glycogen 

Muscle glycogen 

Blood and extracellular fluid (glucose) 

Sion (glucose) 

Total grams of carbohydrate 

18 (10%) 

75 (0.3%) 
210 (0 96%) 
24 

327 

108 (60%) 
150 (0.6%) 

17 (008%) 

4 

279 


° Root, H F and Carpenter, T M Effect of Glucose Administration in Di 
abetic Acidosis Am J M Sc., 206 239, 1943 


that excessive ketone production came to an end at any specified time 
However, an estimation of the concentration of ketone bodies m an 
extracellular fluid of similar concentration to the blood, such as me 
spinal fluid, permits a calculation of the calories derived from the oxida 
bon of the total ketone bodies present when the patient entered the 
hospital These amounted to approximately 10 calories per hour as a 
minimum, with the possibility that in the first few hours of treatment 
25 calories of the total 75 per hour might have come from the oxidation 
of ketone bodies From observed respiratory quotients during coma, 
fat combustion might provide from 35 to 45 calories per hour and 
protein metabolism, calculated from the nitrogen excretion, 12 calories 
per hour Actually, if fat metabolism were kept below a rate of 2 5 gm 
per kilogram of body weight, one factor m controlling ketosis would 
be controlled according to status hypothesis It follows from these cal- 
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„,i. hnn , (hat actually in coma the oxidation of as little as 2 to 5 gm 
of carbohydrate would reduce the part in the metabolic mixture played 
by fat to V a safer level When one realizes that a normal individual, 
Jven glucose by vein while at rest, only oxidizes 10 gm per hour, it is 
reasonable to assume that in diabetic coma in the first few hours one 
need not aim at oxidation of carbohydrate at any higher rate. 


DIAGNOSIS AND TREATMENT OF DIABETIC COMA 
DiagnoaU.— The importance of early diagnosis in diabetic acidosis 
cannot be exaggerated. The onset of diabetic acidosis should be sus 
pected in any known diabetic when unusual symptoms such as weak 
ness abdominal pam, unusual constipation dyspnea or indeed any ab- 
normal symptoms occur It is essential to obtain urine immediately, by 
catheter if necessary, in order to test for diacctic add as well ns sugar 
The patient suspected of having diabetic addosts should be sent to 
the hospital since differential diagnosis may be difficult, espedally in 


comatose patients 

Treatment —Prior to Hospital Admission —While transfer to the 
hospital should be carried out early, treatment should bo begun at 
home. A preliminary dose of insulin should be ordered by phone and if 
the distance to the hospital is considerable a second dose of crystalline 
Insulin may be necessary on the way The dose of insulin to bo given 
at home varies with the previous dosage of insulin or may be from 
30 to 100 units in a new case depending upon the phase of addosis 
At Hospital— Preparation at the hospital should indude a warm bed 
and the provision of hot water bottles in order to conserve body heat 
Apparatus Is assembled for the giving of salt solution subcutaneously 
and intravenously and for the carrying out of gastric lavage and giving 
an enema. Upon the patients arrival the hot water bottles are placed 
outside blankets so that bums on the skin will not occur Blood and 
Urine specimens are immediately obtained for analyses for blood sugar 
carbon dioxide, nonprotem nitrogen and blood chloride 
Insulin should be given immediately upon arrival Two facts make 
judgment as to the dose to be given difficult (a) Resistance to insulin 
increases rapidly as acidosis advance, (b) The law of diminishing 

Cl aPP CS A 0 S0 * nt ** e *P ected re.mlts 

5UCC Sfn B ra°!? may sometfa ><* b « obtained only 

? d T i i gh bl0 ? d ™g ar >««1» of 700 to 1500 mg 

T Un d ° 5agC> Whtlea5 tt cMd "dth newly discovert 
nixbctes and a patient who may haie received inculm bn 
require much less insulin Many a v 0 T y 

rnort Insulin ghen six to ten h<L afkr adSn^n ^ C ? lnt 
Btiicn, ,S probable worth unit per unit 
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worth during the first hour after admission The average adult drown 
with a systolic blood pressure over 100 mm might receive 50 to 100 
units A child with diabetes might need 20 to 40 units as an initial dose. 
However, in patients piofoundly unconscious, in shock and dehydrated, 
usually 100 units should be given subcutaneously and 50 or more units 
given intravenously The more rapid action of intravenously given in 
sulin is well known A second dose should probably be given within a 
half hour and perhaps repeated again within the hour By the end of 
an hour some of the laboratory reports will be available and decision 
as to next dose may be made Little fear need be had that too much 
insulin will be given in unconscious patients where the unconscious- 
ness is due solely to diabetic coma The danger of a rapid change from 
diabetic coma to hypoglycemia without warning symptoms is slight 
Actually hypoglycemia is almost unknown m the first six hours of treat 
ment of severe acidosis If it occurs later it will not have senous conse 
quences if treated properly with orange juice or intravenous adirums 
tration of glucose 

Urine and blood tests should be done at least once in two to three 
hours and the insulin dose may be planned in the average case m 
accordance with a schedule like the following 

Benedict Reaction Red Orange Yellow Yellow-Green Green Blue 

Insulin (units required) 24 20 16 8 0 0 

Such a schedule would need alteration for the more severely ill 
patients During the next few hours the clinical condition of the pabent 
including particularly the mental state, type of breathing and the pulse, 
will help in deciding the dosage of insulin No plan of treatment based 
on mathematical calculations of the blood sugar and carbon dioxide 
will take the place of constant bedside observation of the pabent 

Maintenance of Fluid, and Electrolijte Balance— Dehydration, hemo- 
ccncentration, falling blood pressure and reduced peripheral blood flow 
with consequent cold purplish extremities, dryness of the skin and soft- 
ness of the eyeballs are distinguishing features of diabetic coma Nor 
mal saline solution is given immediately, 1500 cc by vein and 1000 cc. 
under the skin In early diabetic acidosis the administration of hot 
broths in liberal quantity is advisable Ordinarily most unconscious 
patients will require from 3000 to 6000 cc of normal salt solution but 
m exceptional cases 9000 cc of fluid in twenty-four hours have been 
given by Campbell, Reeser and Kepler 10 and 13,000 cc by Root and 
Riseman 11 in order to relieve anuria Recovery from anuria in severe 
diabetic coma complicated by laryngeal obstruction was accomplished 
by the administration of 7000 cc of normal saline solution, 1500 cc o 
blood plasma and 250 cc of whole blood m twenty hours in addibon 
to 3620 units of insulin m the case reported by Gorman, Harwood and 
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Whited from the Massachusetts General Hospital Actually « tmuria 
safe rule is to leave the needle fa the vein of the annor 
aide and let salt solution flow continuously one liter P« hour until 
the Wood pressure rises and urinary secretion begins, provided it has 
been shown by blood chloride determinations that the anuria is due to 
ketosis, shock and the loss of chloride. Fluid by mouth is limited to 
100 cc. per hour after the stomach has been washed out 
Transfusion with Whole Blood or Plasma - No loss of blood protein 
or plasma has occurred in uncomplicated diabetic coma. The effective 
agents in diabetic coma, namely insulin, water and salt, are effective 
because they replace definite deficiencies A Hood transfusion hardly 
seems likely to be of value in the uncomplicated case of diabetic coma. 

Gastric Laoage —Usually the stomach of a patient in true diabetic 
coma is distended with a large amount of fluid containing food rem- 
nants and old Hood, the result of bleeding from the stretched gastric 
mucosa. More than one patient m advanced coma has died with the 
diagnosis of pulmonary edema, when in teality the rales of the lungs 
were due to the aspiration of gastric content from a distended stomach. 
Drainage of the stomach therefore should always he done with a large 
Ewald tube and the stomach washed with warm water within the first 
hour after admission. 

Enemas— A cleansing enema should he given and in severe eases 
repeated during the first few hours of treatment. 

Food.— The administration of food in liquid and simple form should 
be begun whenever the Improvement of the patient permits and pro- 
vided the patient has no complications which would prevent It. At 
first 3 to 4 ounces of liquid including warm broth thin oatmeal gruel 
or tea with a little sugar ot orange juice equivalent to 10 gm per hour 
arc used. In the first twenty four hours we aim at giving from 100 to 
200 gm of carbohydrate and ft total of 30 to 50 gm each of protein 
and fat in cases in which rapid improvement has occurred Naturally 
fe the severe unconscious patient food by mouth may not be possible 
lor from twenty four to seventy two hours In such cases the use of 
hbrasenous deities solution after a sufficient amount of insulin has 
given may be used and repeated. 

ARalic-No aDadles are used in the treatment of coma patients at 
me Deaconess Hospital Occasionally serious errors in the interoreta 
Hon of a patients condition have been made when a Hood Srbon 

W ta ^rpreting 
Stimulants -Patients uuconscitms for several hours wfth m j 

Sr £ h'r" p iT ond - iX SS 

oWrtrvi WC * 1 ** ?^ cln0 ' epfasphtme or transfusion The benpRt* 
oWcd arc no, striking. The use of morphia or bZd^M ^y 
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drug which may depress respiration should always be avoided in the 
treatment of pain in a patient with acidosis 
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COMMON SENSE IN ALLERGY 
Relation to Specific Treatment 


Walter S Bubrage, M D , FA.CT * 

Treatment m the allergic diseases is perhaps less standardized than 
in any other group of medical conditions. This is not surprising where 
the fundamental cause of the allergic state is still unknown and where 
many possible sensitizing substances and a multiplicity of shocic or 
gans" may lead to the appearance of different types of symptoms in 
various parts of the body To these factors must be added a wide 
variation in technic and in interpretation of the typical methods of 
diagnostic procedure, namely the slon tests Variation in the stand 
ardization of extracts used for both diagnosis and treatment is likewise 
confusing, for some clinics employ a total protein, others a total nitro- 
gen basis on which to determine the strength of their materials. Such 
considerations emphasize the desirability of a careful evaluation of the 
allergic picture as a whale keeping in mind the relationship of pro- 
posed allergic therapy to the general well being of the patient 
Diagnosis in allergy must be both differential and etiologic. The dif 
fcrcntlal diagnosis should be considered first for all are not necessarily 
allergic who sneeze, wheeze or itch. In the majority of instances how 
ever the patient has made his own correct diagnosis when he first 
comes to his physician and states that he is suffering from asthma, hay 
fever or hives It is the etiologic diagnosis that is of paramount impor 
tancc, for only in the careful search for the underlying trigger mecha 
nisui which sets off tho patient s symptoms are we able to apply in 
telltgently types of treatment which give the best chance of success 
Various weapons are at hand for on attack upon this etiologic or 
specific diagnosis The most important of these is the history It is 
usually possible to determine whether the patient falls into the hyper 
sensitive group by the use of a modified detective technic coupled with 
a guiuwl third degree questioning Are his symptoms characteristic of 
V cr *?V Does he admit past or present manifestations of allergy other 
man Ms present important symptoms? Has he a positive family history 
ergy? One or mwe leads may thus likewise be obtained as to the 
m n 0 substance. Are the symptoms seasonal 

- . mt Ulc >’ ™ a y coinci de With the pollination of trees in spring, the 

HorptoU.' 1 *' CU * rtc * fiw ■Mmacfciuetti General and Newfon-tVeUnley 

mi 
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grasses in summer, or the weeds m fall? Do they run beyond the pollen 
seasons with flare-ups between them, suggesting molds as causatne 
agents? Or are they present only with “colds” in winter? Are animals 
members of the family? What is the bedding made of? Is there evi 
dence that foods have bothered recently or in the past? What is the 
patient’s occupation, what his avocations? Can these be related to Ins 
symptoms? How about his medicines, what of nervous tension? These 
and often many other questions must be answered and recorded before 
any attempt is made to confirm one’s clinical suspicions by skin tests 
How many tests should be done, by what methods, how should they 
be interpreted, what reliance placed upon their results? The reply to 
these questions could fill many pages Even allergists would disagree 
upon the conclusions As is the case in surgical technic, the answers 
depend upon the individual experience of the doctor, as well as upon 
the history which each patient presents, his probable degree of sensi 
tiveness, and the potency of the testing materials 
Certain principles based upon common sense are too often over- 
looked m the enthusiasm of the hunt Scratch tests are harmless, they 
will never kill the patient Intradermal tests are more delicate, of un 
doubted value, but are potential dynamite and should be used in ex- 


perienced hands m suitable dilutions in modest numbers at any one 
sitting They should not be done until a careful history has warned 
the operator of the degree of sensitivity which he is likely to expect 
The interpretation of skm tests is a difficult problem It must be re- 
membered that skm tests may be positive where there is no evidence 
of clinical sensitivity to the substance tested, and negative m cases of 
hypersensitiveness Normal people frequently have skin tests wluch 
can be called “positive ” Allergic people sometimes have negative skin 
tests Moreover, one does not need to use a magnifying glass to detect 
a positive test It is important to appreciate that the finding of positive 
skm tests which coincide with proved clinical sensitivity vanes statis- 
tically in different types of cases It is high, for instance, m seasonal 
hay fever, less so in perenma2 inhalant allergy, lower still in food 
allergy, and even lower in urticaria What may we say then in favor of 
the value of skin tests as diagnostic weapons in allergy? They are valu- 
able adjuncts with which to try to prove the leads that our allergic 
history has provided and they occasionally unearth allergens winch 
clinical trial elimination proves to be of importance The liability of 


skin tests must be appreciated as well as their assets 

The importance of making the specific diagnosis has been mentioned 
without emphasizing the fact that such a procedure is an integral part 
of treatment as well, for treatment in allergy must be based upon either 
elimination of the offending allergen or immunization against it by de 
sensitization— either specific or nonspecific in nature Trial elimination 
of suspected offending substances therefore becomes an integral part 
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mechanical factors of importance His nose showed only a mild moderately pile 
vasomotor rhinitis X-rays of the sinuses were negative His history and clinical 
picture bad indicated the possibibty of a mild dust inhalant hypersensitivity as a 
possible cause for his nasal symptoms Scratch tests had been negatne, but among 
twenty intracutaneous tests there were moderate sized positive reactions to house 
dust, silk and wheat He had been placed upon a wheat-free diet, given detailed 
printed instructions for control of dust in his home, and advised to avoid exposure 
to silk at all times He had likewise been given a prescription for nose drops to 
relieve lus symptoms Questioned about his interval progress on such a regimen, 
it developed that both the patient and his wife were scrupulously conscientious in 
the carrying out of their instructions Not only was the wheat-free diet followed 
to the letter, but it was decided that eating away from home would provide undue 
risk of failure of the experiment Exposure to silk, as well as to house dust, would 
be hard to avoid abroad, so the patient and his wife gave up the movies and nil 
outside contacts His nose steadily became worse, the emotional situation more 
tense, his publishers were returning his stones unwanted The nose drops were 
used six or eight times in each twenty-four hours 

Sion tests were repeated in the clinic and found to be essentially unchanged II 
was perfectly obvious that the cure in this instance had been far worse than the 
disease, as was emphasized when both the patient and his wife burst into lean 
upon being advised to seek out the nearest restaurant, have a big meal of anything 
they desired, and then go to the movies Discontinuation of the nose drops was 
recommended A month later, the patients symptoms had almost subsided, lus 
spirits had improved, and he stated that his publishers had accepted a short story 

Comment —The original allergic studies appear adequate and the 
program of trial elimination justifiable Frequent periods of follow up 
would have demonstrated that the positive slcin tests were not of clin 
ical importance and that the general situation was getting out of con 
trol The subsidence of his symptoms could have been dependent upon 
the removal of the nose drops to which he may have become sensitive 
as well as to the relief from his previous emotional tension 

Elimination or avoidance is not always possible or feasible m allergy 
This is particularly true in hay fever and m certain types of asthma. 
Specific desensitization is then indicated whenever possible The tend 
ency here is to rely too implicitly upon positive skin tests, to make an 
extract consisting of all the test-posibve substances, and to treat the 
patient with it This is quite proper only to the extent that the patient 5 
clinical history coincides with adequate evidence that he is exposed to 
the positive reactors, and that his symptoms are caused by them For 
example, many patients who have clinical ragweed hay fever, have 
positive skm tests to grasses as well as to ragweed, but have no symp- 
toms m the grass season To include grasses in the treatment of such a 
case changes the character of the therapy from specific to nonspecific 
and, m the instances in which pollen mixtures are employed, reduces 

the concentration of the effective ragweed , 

Dosage m. specific desensibzabon should vary with the sensitivity o 
each individual patent rather than be guided by routine instructions 
covering all patients Not all diabetics need the same amount of insulin, 
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nor does any given diabetic tolerate changes in dosage prescribed on 
other than an individual basis In like manner not all allergic patients 
obtain optimum results on standardized doses The hay fever sufferer 
of average sensitivity may do well on an average schedule, but the 
patient with a high degree of sensitivity may have recurrent constitu 
hemal or severe local reactions while the one with slight sensitivity 
may receive no benefit on the same dosage regimen Some of the un 
latisfactory results in hay fever therapy are due not so much to the 
Inadequacy of the many excellent available extracts for treatment as 
to error in the selection of the proper specific pollens required, and 
failure to give optimum dosage. 

The size of the local reaction following treatment is the best guide 
to the determination of the amount of the next dose. The patient should 
he instructed to observe all local reactions as well as any gener alize d 
symptoms, however mild, such as itching, sneezing or wheezing. Such 
observations will act as a warning signal advising caution against an 
immediate increase of dosage Last year s record is a great aid in this 
years treatment Many doses may be saved or higher concentrations 
reached as the physician becomes more familiar with the patients 
degree of tolerance. 
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to ffiS” confirmed by large positive skin tests by the scratch method 
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halation of oxygen and oxygen-helium mixtures under positive pressure, adretwb 
by all routes including aerosols, ammopliylhne by mouth, vein and rectum, iodides, 
one course of sulfa d iazine and one of intramuscular penicillin In spite of all tW 
measures his asthma persisted 


He was first seen by us in early February, 19 46, m severe status asthmaticm 
and was immediately admitted to the hospital for emergency treatment This con- 
sisted of intravenous fluids including ammophylline, oxygen inhalation, sedatim, 
large doses of potassium iodide, and a bronchoscopy, during which sevcnl ounces 
of mucopurulent tenacious sputum were aspirated. Within seventy-two hours the 
patient had reverted to a condihon of severe asthma necessitating an average of 
eight hypodermic injections of 0 5 cc of adrenalin in twenty-four hours 

Physical examination was not remarkable except for the presence of typical 
rather “tight” asthmatic breathing No history of probable extnnsic sensitmh 
could be elicited The family history was negative for allergy Twenty fhe inbra 
cutaneous skm tests to common foods, dusts and pollens failed to react The tem- 
perature was normal, the white blood cells 30,000, with 18 per cent of eosinophils 
in the blood smear X-rays of the sinuses showed slight thickening of the antra 
and ethmoids with no retained secretion Chest x-rays and bronchDgrams gave no 
clear-cut evidence of bronchiectasis, but rather of a pulmonary fibrosis The pa- 
tient consistently raised about 3 ounces of tenacious mucopurulent sputum daih 
which at first showed a pure culture of Bacillus pyocyaneus, and the same organ 
ism was found in the culture of secretion removed from his bronchi by bronchoscop) 

Varied efforts were made to control the patients pulmonary infection during 
his three months of hospitalization Among these was the administration of 2 Cm 
of sulfadiazine which was followed in three hours by a senes of shaking chills 
and an elevation of temperature to 105° F by mouth This was followed by an 
increase of purulent sputum and the obtaining of a sputum culture of Type III 
pneumococcus, but by no changes in his chest signs or in his chest x-ray Into 
muscular penicillin in doses of 20,000 units every three hours was then started 
The temperature returned to normal m twenty-four hours and the asthma gradu 
ally disappeared He continued to raise 3 ounces of purulent sputum daily which 
now gave a positive culture for alpha hemolytic streptococcus and, several davs 
later, one for Bacillus cob At the end of ten days the asthma recurred with its 
former intensity in spite of continued penicillin therapy The white counts during 
this period had varied between 35,000 and 20,000 with sedimentation rates in the 
neighborhood of 30 mm in one hour 

At this point, streptomycin therapy was instituted and continued for fhe davs 
m doses of 1 gm. daily, divided into intramuscular injections at three-hour inter- 
vals At the termination of this treatment no change was observed in the parents 
condition, but within the next eight days his cough, sputum and asthma gradua > 
disappeared, his white count and sedimentation rate fell to normal, and his sputum 
culture became negative for bacteria He was discharged to his home symptom- 
free tlie following week A follow-up one month later indicated that he was s i 
without trouble 


Comment — The exacerbation in this patient’s asthma following 
sulfadiazine, to which he had apparently become sensitized m a previ 
ous course of treatment, was undoubtedly due to the fever accompany 
m o- the drug reaction It is important that his cough, sputum, whi c 
count and sedimentation rate remained elevated dunng this period o 
freedom from his wheezing and that his asthma recurred A prolonge 
follow-up penod is necessary before an optimistic prognosis is war- 
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CLINICAL APPRAISAL OF DEMEROL, BENADRYL AIM) 
PYRIBENZAMINE 

John J Curry, M D ° 

Attention has been recently focused on three important synthetic 
drugs which have considerable clinical importance Demerol has al 
ready been subjected to critical investigation and has proved an effec- 
tive antispasmodic agent which also possesses a notable sedative and 
analgesic effect. The other two preparations, benadryl and pynbcn 
zamine, have not yet received widespread c lini cal use The earh 
reports, however, in a field where therapy has been limited, are so 
encouraging that they are worthy of review at tins time 

DEMEROL 

In the course of investigating a senes of synthetic compounds having 
an atropme-hke action, Eisleb and Schaumann, 1 m 1939, discovered a 
preparation, l-methyl-4-phenyl-pipendine-4-carboxylic acid ethyl ester 
hydrochlonde, which has since been named demerol In addition to an 
antagonistic action against acetylcholine, it was noted that the drug 
possessed an analgesic effect and a direct depressant action on smooth 
muscle Pharmacologic and clinical studies soon confirmed the efficacy 
of the compound 

In this country extensive cluneal studies were made by Batterman 
and his co-workers, 2 3 4 who found that demerol was both safe and 
effective No specific contraindications to its use were noted except for 
rare hypersensitive individuals Diseases involving the kidney and In er, 
and anemia do not preclude its use Minor side effects are not uncom 
mon, especially in ambulatory patients, but they are usually not of 
such severity as to demand that the drug be discontinued In many 
instances the side effects disappear while the drug is still being admin 
istered Caution is indicated when the drug is given m the presence of 
intracranial lesions, since in these cases respiratory depression may 
occur, 5 and demerol should not be used indiscriminately m the treat 
ment of diseases which tend to run a chrome course, since there is a 
possibility of habituation to the drug It must be noted, however, that 

From die Evans Memorial, Massachusetts Memorial Hospitals, and the D e 
partment of Medicine, Boston University School of Medicine 

° Assistant Professor of Medicine, Boston University School of Medicine, As- 
sistant Member of the Department Robert Dawson Evans Memorial, Massachu 
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Department and A isiting Phvsici in to the Medical Service, Massachusetts Memom 
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Do* end Method of Administration -The average ^echve dose 
of demerol administered orallj or mtiamuscidarlj is 100 mg ^ 
dosage mas sans- from 50 to 200 mg, aad may be repeated at hvo 
three and four horn mtervak The drug is approxunatel) hsdce as 
effectis e when ms en by the intramuscular route os compared svith oral 
admtmrtration. The srfabve and analgesic effect of a W0 mg. dose 
injected intramuscularly is roughly equivalent to the effect produced 
b) ID mg, (V c gram) of morphine. The amount of relief afforded also 
vanes with the Intensity and the tvpe of pain present As might be 
expected, the more ser ere types of pain require larger doses repeated 
at more frequent intervals. In general, pam arising from disturbed 
visceral function is relieved more easily and by smaller doses of 
demcrol than the pain arising from skeletal disorders In some indi 
vj duals it is necessary to use small supplemental doses of morphine 
and in a few cases, for no apparent reason, the drug is not eff ecti\ e 
Relief is usually nchiei ed ivitbn fifteen mmutes when the intramuscu 
lar route is emploved, whereas a longer and more irregular period is 
required for an effect when the drug is gu en by mouth The relief thus 
afforded usually persists for about three hours but this again vanes 
with the nature and the sev erity of the pain. The subcutaneous uijec 
bon of demerol is irritating and there is rarely need for its intravenous 
m}ecbon so that these routes of administration are not recommended. 

Clinical Use —Because of its spasmolytic property combined with 
a sedative and analgesic effect, demerol has been employed in a wide 
varietv of medical and surgical conditions which previously required 
the use of opiates The drug has several advantages aver morphine 
It U much less likelv to produce habituation or addiction, and onlv 
rarely does it cause respiratory depression The latter is extremely im 
P°rtant m many patients not only because normal respiratory activity 
svors adequate oxygenation of the blood, but also because it promotes 
e lenoits return of blood to the heart, thus helping to prevent the 
*7*7 ox blood in. the lower extremities It is well known that slowing 
e venous circulation may lead to intravascular clotting of blood 
an subsequent pulmonan, embolism For this reason we have found 
helpful in relieving the pain and distress due to 
>D * in f ar rtion When the distress is sev ere, a dose of 150 mg, 
mtramuscularK and repeated at two hour intervals W 


„ J 7^ ; «L iium intervals I or 

tolto m? . dosc \ uu * a * achieved. The dose is then reduced 


mull *? thre V° hour intervals. In some instances 

150 mr ^ ^1 doses of morphine mav be necessary since the 

(h oe | ^ , ! , , ould tepeated frcquentl) at short intervals 

significant Incidence of pulmonaiy embolism compbcaHng 
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myocardial infarction in which the embolus does not arise from the 
heart, it would appear prudent to utilize all measures which will lessen 
venous stasis in the lower extremities 

In the treatment of acute paroxysms of bronchial asthma, morphine 
is contraindicated and the problem of sedation is frequently a trying 
one Pharmacologic studies have indicated that demerol possesses the 
property of relaxing the tracheobronchial tree, and it does not depress 
the respirations or the cough reflax, though the sputum may become 
slightly more viscid 

It is not surprising then that the drug has been used successfullv as 
an adjunct in the treatment of acute paroxysms of bronchial asthma, 5 7 
and it may be prescnbed m doses of 50 to 100 mg as often as even 
three hours Although it has been advocated m chronic continuing 
asthma, it is probably best to avoid its use under these cirtumstances 
because of the danger of habituation and the availability of other 
therapeutic agents 

The rehef of gastrointestinal, biliary and renal colic from the ad 
ministration of demerol has been staking because of its anhspasmodic 
action, and in this respect it differs from morphine, which causes m 
creased gastrointestinal tone and biliary spasm, which is not relieved 
by atropme The following case report is of interest to illustrate this 
point 


A V , a 62 year old, white, married male, was admitted to the hospital on 
February 25, 1946, because of urinary retention, secondary to an enlarged pros 
tate In the course of his preoperative study, despite the fact that he had onl) 
occasional symptoms that might have been referable to a disordered biliary sys 
tem, x-rays revealed that he had gallstones A transurethral prostatectomy ' vas 
planned, since rehef of the urinary obstruction was the more immediate problem 
Accordingly, morphine sulfate, 10 mg ( % gram), and atropine sulfate, 04 mg 
gram), were injected subcutaneously for preoperative medication Ah 01 '' 
twenty minutes after the injection of the medication, he was suddenly seized 'nth 
a pain in the nght upper quadrant which gradually increased m intensity and then 
began to radiate along the nght costal margin and finally through to the hid. 
The pain was accompanied by profuse perspiration and a moderate fall in blood 
pressure The pain persisted for about forty minutes, then wore off without ani 
residual distress Physical examination failed to reveal any abnormal findings, and 
the electrocardiogram showed no abnormalities except a marled degree of left 
axis deviation It was concluded that he had suffered an attach of biliary colic 
probably induced by the administration of morphine Two days later he was pre- 
pared for operation with 100 mg of demerol and 04 mg f^so gnm) of atr °P fn f’ 
and his operation, subsequent course and convalescence "ere uneventful heed 
less to say, demerol was also prescnbed for his postoperatn c distress 


The problem of analgesia m obstetrics has become increasingly im- 
portant, and here again demerol has been very useful The mtramus 
cular injection of 100 to 150 mg when labor is well under way pro- 
duces an effective analgesia, usually without any apparent interruption 
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in the progress of labor The drug may be repeated at three hour 
Intervals, providing delivery Is not imminent. In some clinics other 
drugs such as scopolamine* and barbiturates 0 are combined with dem 
erol There is usually no untoward effect on the fetus unless the medl 
cahon is given within two hours before birth 
Demerol has likewise been very helpful in preparing patients for 
operation 4 nnd for the relief of pain and distress in the postoperative 
period.* It Is less likely to cause urinary retention or constipation than 
the opiates when administered to postoperative patients The usual 
aoso is 100 mg given intramuscularly every three to four hours 
Side Effects —Minor side effects are fairly common, especially in 
unhnlatoiy cases and with parenteral administration Among these, 
fltedness and giddiness are the most commonly observed Nausea, vom 
ng and a sensation of dryness m the mouth may also occur These 
symptoms, os a rule, do not preclude the administration of the drug 
some instances more severe reactions occur, characterized by ex 
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Two of these substances have received clinical trial and have been 
named benadryl and pynbenzamine, respectively It appears lileli 
that m the future more compounds m this senes will be discovered 
that may prove to have an even greater pharmacological activity 
Benadryl (beta-dimethylammoethyl benzhydryl ether hydrochloride) 
is one of a senes of synthetic compounds which has, m addition to an 
antispasmodic effect, the property of counteracting some of the phar 
macological actions of histamme Preliminary study in animals has in 
cheated a relatively low toxicity 

While the drug has not been subjected to widespread clinical use, 
the early reports indicate that it may be ingested in moderate amounts 
over long penods of time without untoward effects No sbn eruptions 
or febrile disturbances have been reported following its use and it is 
not habit forming 

Dose and Method of Administration.— Benadryl has been admin 
istered orally, intramuscularly and intravenously and is available m 
capsules of 50 mg and as an elixir with 10 mg of benadryl m 4 cc 
( 3i ) of the mixture The average adult oral dose is 50 mg , repeated 
three to four times a day, and the total daily dose has varied from 50 
to 500 mg The elixir of benadryl in doses of 10 or 20 mg (one or two 
teaspoonfuls), repeated three to four times a day, may be given to 
children Logan 14 has advised using a daily amount of 2 mg per pound 
of body weight divided into two to four doses The amount of drug 
required will vary with the seventy of die allergic symptoms When 
there is marked distress, a dose of 100 mg of benadryl may be neccs 
sary, three to four times daily, or 50 mg may be given six to eight 
times during the twenty-four hour penod As the symptoms are ameli 
orated, only one-half the average dose may be required for continued 
freedom from distress 

The drug is not curative and the symptoms recur when it is discon 
turned No evidence is available to suggest a delayed or cumulative 
effect Because drowsiness is encountered in a number of cases, it is 
well to avoid the concomitant use of sedatives and hypnotics When 
the drowsiness is bothersome, it may be counteracted m some cases oj 
the simultaneous administration of ephednne sulfate or benzedrine 
Since there is evidence that benadryl potentiates the action of epbec 
nne, the combination of these two drugs may prove even more effec 
hve Intramuscular injection of benadryl frequently causes pain an 
this route of administration is not recommended While the drug has 
been diluted m isotonic salme and injected intravenously, m most in 
stances this route of administration is unnecessary We ha\e gnen 
30 mg doses of benadryl dissolved m 50 cc of normal saline and in- 
jected over a penod of four to six minutes without untoward effects 
Clinical Use,— Benadryl has been used until \arying success in a 
\anetv of allergic diseases presumablv because of its antihistamine 
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effect, and it has also been administered m a number of other condi 
turns because of its anhspasmodic action , „ 

Hay Fecer and Vasomotor Rhinitis -Koelsche, Pnckman and Cm 
rver 13 treated fifty two patients with hay fever and obtained over 50 
per cent improvement in three-fourths of the cases The dosage em 
ployed was 50 to 100 mg. administered by mouth three times daily 
Ten of the group obtained almost complete relief with cessation of 
nasal discharge, and relief of the irritating feeling in the nose and eyes 
In the majority of cases a larger dose is unnecessary The effect is 
usually apparent within sixty minutes after the ingestion of the drug, 
and persists for about five to eight hours Combining ephednne sulfate, 

22 mg. (% grain), with the benadryl produces an increased amount 
of relief 

McEhn and Horton 10 also treated twenty two cases of hay fever and 
achieved over 50 per cent improvement in all but one case It appears 
then that in many cases considerable relief from the acute symptoms 
of hay fever maj be expected from the use of benadryl while treat 
meat is being adirmmstered, and that these symptoms will recur if the 
drug is discontinued There is nothing to be gamed by taking the drug 
out of season Williams 11 treated twelve patients with perennial vaso- 
motor rhinitis, and of these ten obtained 90 per cent relief The 
two patients who failed to obtain relief were unable to continue with 
the medicine because of severe dizziness 
Urticaria —Curtis and Owens 18 prescribed benadryl for eighteen pa 
tients with various types of urti canal eruptions and eleven patients 
had complete disappearance of the urticaria dunng treatment. Four 
patients did not respond to the usual dosage of 50 to 100 mg given 
erall) one to five times daily 

In treating cases of chronic urticaria angioneurotic edema and der 
mographia, when the drug was discontinued there was prompt recur 
rcnee of the disease 

O’Leary and Farbcr 14 followed fifty patients with acute and chronic 
urticaria using approximately the same dosage schedule of benadryl 
ab ?' c ' ond thex achieved similar results Nine of fifteen 
1 ’ ’ TT °? UlC urticantl experienced prompt relief, five were to 
Hf n n °I! r 5 one xecehed no benefit from the treatment 
pldeK^^r h ' 0 Ca5CS {reate<1 b > T ° d d* forty sexen were com 
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or penicillin therapy has also been controlled by the use of benadryl " 
In some instances the relief thus afforded allowed continued miecbons 
of the medication 

Asthma -Koelsche, Pnckman and Carryer 15 administered benadnl 
to twelve patients with bronchial asthma with results that were not 
encouraging Only four reported relief following the use of the drug, 
and it was felt that considerably more experience would be necessan 
before any conclusions could be drawn Our limited expenence m the 
treatment of asthma with benadryl has likewise been disappointing 
although in a few cases the administration of ephednne and benadrjl 
at bedtime decreased the number of nocturnal attacks and allowed 
more restful sleep More recently reports are accumulating m which 
relief has been obtained m a higher percentage of asthmatic patients, 
but it is apparent that carefully controlled studies will be necessary to 
determine die status of benadryl m the treatment of asthmatic parox 
ysms In some instances the asthmatic symptoms appear to increase 
slightly in intensity after the drug is discontinued 21 It is of interest 
that we 22, 28 have been able to demonstrate complete protection follow 
mg the intravenous use of the drug against histamme-induced astli 
matic-hke attacks in certain asthmatic subjects 
Miscellaneous Uses —Benadryl has been prescribed in a vanety of 
other unrelated conditions to achieve an antihistamine or an antispas 
modic effect Amongst these disorders are contact dermatitis, migraine, 
Mdniere’s syndrome, erythema multiforme and dysmenorrhea Whether 
it will prove effective in these and m other conditions is not clear, and 
its effectiveness will undoubtedly be the subject of future studies 
Side Reactions — Drowsiness is the commonest side effect produced 
by the administration of the drug Dizziness, nervousness and a drv 
mouth are also experienced, and in some instances nausea, weakness, 
dilated pupils and tingling sensations have occurred Reactions are 
more common when the 100 mg dose is jirescnbed, and they fre- 
quently disappear -when the dose is reduced In some instances side 
effects disappear while the medication is being continued, and m other 
cases the administration of benadryl must be stopped 

Summary —Benadryl is one of a senes of new compounds of low 
toxicity having the property of counteracting many of the pharma 
cologic effects of histamine It also has an antispasmodic action The 
drug has been used effectively in doses of 50 to 100 mg administered 
by mouth two to five times daily for the relief of hay fever, perenma 
vasomotor rhinitis, urticana and angioneurotic edema Success has been 
limited m the treatment of bronchial asthma, and further study will be 
necessary to define its value Benadryl has also been prescribed for a 
variety' of other conditions, such as contact dermatitis, erythema mum 
forme, migraine, Meniere’s syndrome and dysmenorrhea, but its proper 
place in the therapy of these conditions remain to be evaluated Minor 
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side reactions are not uncommon and amongst these *£***" ^ 
most prominent Dtamess, nervousness dryness in the mouth, and 

nausea may also he experienced. „c ,v„ ra( i e 

In soma instances the drug must be stopped because 
effects, aud in other cases they tend to disappear while the : medicath on 
is continued Benadryl may be used over relatively longpOTodsof 
time without cumulative effect or notable systemic reactions While 
it is evident that remarkable success has been achieved with benadryi 
in alleviating the symptoms of hay fever and urticaria, it must be noted 
that the drug is not a cure-alL Final judgment must be reserved con 
earning its exact place among drugs effective in the treatment of 
allergic disorders 

P YRIB ENZA MINE 

Pynbenzamine (N* pyridyl NTienzyl N -dimethyl ethylenedifiunne 
monohydrochlonde) is a synthetic compound which manifests a pro- 
nounced capacity to prevent many of the pharmacological actions of 
histamine. Experimental work in animals indicates that its activities 
are similar to benadryi and that it has relatively low toxicity u J Clm 
ical studies have not been as extensive to date as thoso made with 
benadryi, and no comparison of the two products may yet bo made 
Studies in animals and man receiving pyribenzaiutne over notable 
periods of time have failed to reveal any untoward effects or the 
development of any significant tolerance to the drug. The exact mode 
of action is unknown. 

Dose and Method of Administration,—’ The average adult oral dose 
of pyrifaenzamine is 50 mg repeated four times doily, preferably after 
tneals. The total dose in adults has varied from 50 to 600 mg , depend 
tag on the severity of the alleTgic symptoms it is well to use the small 
rat effective dose, since the number of side reactions may increase witb 
on increase in the amount of pyribenzamine prescribed. In children a 
dose of 10 to 25 mg. repeated three to four times daily may be effec- 
' e. The subcutaneous and intramuscular injection may cause some 
necrosis of tissue and is at present not recommended. When pyri 
«®cimine is given by the intravenous route in animals it has a sig 
can hypotenshe effect and hence this route is not advised in 
rf ™ ,U Iurft f shines ore made The drug is available m tablets 
-o to 50 mg and suppositories of 50 and 100 mg., respectively 
of the m!! s ^ VMe many dm!cs are engaged in an extended study 
ptcK* P ^ z rv ,a in varied anergic disorders the only com 
ST ^f ab e 5 of ^rbesmon and hoepf,^ which included 

teca^o twcaK^ "? tcd reIief of nmptoms occurred withrn fi£ 
tagratio^Lw tes and pers.stcd for four to six hours after the 
roach M In S0 T e distances n total daily dose of as 

“ 1000 mfi- wa* given without untoward effect, and in many 
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cases administration of smaller doses was earned on over a penod of 
nine months with no ill effects The expenence with hay fever and 
urticaria treated with pynbenzamine was very similar to the benadnl 
studies Thus, of 140 patients afflicted with grass and ragweed haij 
fever, 85 per cent had rehef of symptoms Of fifteen patients with acute 
urticaria, all but one were notably reheved of symptoms There were 
forty-four patients with chronic urticaria and of these, 63 per cent 
were improved after taking pynbenzamine The results of treatment of 
bronchial asthma were not as satisfactory, but 46 per cent noted definite 
rehef of bronchial symptoms When ephednne sulfate and pynbenza 
mme were administered together a more notable improvement was 
obtained 27 Our expenence 28 using the drug to protect against his 
tamme-mduced asthmatic attacks m certain asthmatic subjects also 
demonstrated a vaned protection from complete to none at all when 
pynbenzamine was given by mouth The effects of physical allerg}' and 
constitutional reactions occurring in hyposensitization therapy could also 
be amehorated or pi evented by oral administration of the drug Lowell 
has used pynbenzamine effectively m the treatment of poison toy, espe 
cially to relieve the itching Its effect on the progression of the lesions 
was not clear 

. Side Reactions —Side effects are common, but rarely senous, and 
in many cases do not demand that pynbenzamine he discontinued 
The larger the dose employed, the more frequent will be the side 
effects Drowsiness, dizziness, faintness, nausea and vomiting are the 
more common undesired effects In some mstances nervousness, drying 
of the mouth, and palpitation may be experienced 

Summary.— Pynbenzamine like benadryl is one of a senes of new 
synthetic compounds of low toxicity having the property of counter 
ac tin g many of the pharmacologic effects of histamine It may be used 
for extended periods of time without ill effects It has been used effec 
tively in 50 to 150 mg doses, repeated three to four tunes a day, in 
the treatment of hay fever and urticaria Pynbenzamine has been less 
effective in the treatment of bronchial asthma and further study is 
needed to determine its exact value in this disease state Minor side 
effects are common and may increase m number and severity with 
higher doses of the drug Sleepiness, dizziness, nausea, vomiting, ners 
ousness and palpitation are the most common undesired effects In 
some mstances the drug must be discontinued Further studies un 
doubtedly will indicate whether benadryl or pynbenzamine is supenor 
for the treatment of allergic diseases, and which drug will produce 
fewer side reactions There appears to be a marked similarity between 
the two drugs 
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CHEMOTHERAPY IN DISEASES OF EAR, NOSE 
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Wrra the advent of chemotherapy, otolaryngological practice ha 
undergone revolutionary changes The axiomatic surgical principles ol 
a decade ago are today obsolescent For example, in certain gravo aim 
plications resulting from otitic and sinus complications, surgery is no 
longer our first thought but rather the patient is fortified with either 
the sulfonamides or penicillin, or both and the optimum time is se- 
lected for surgical intervention 

While the demand for surgery in the management of otolaryngo- 
logical infections is clear cut and urgent, under certain conditions, it 
will be generally agreed that much of the surgical treatment of ten 
years ago has now become medical treatment 
Bacteriology today has assumed an essential role in the successful 
treatment of ear nose and throat infections Formerly bacteriological 
data were a valued influence in determining the surgical procedure, 
the course of the disease, and its prognosis For example, the hazards 
of pneumococcus Type III in otitic infections will be well remembered 
Certain patients who apparently were progressing favorably were 
abruptly seized with meningitis which usually proved fatal within sev 
enty two hours 

With the selectivity of present day antibiotic agents a thorough 
going and detailed bacteriological study is imperative to the successful 
and intelligent management of otolaryngological Infections For ex 
ample (1) Since gram negative organisms are frequently found m 
chronic otitic suppurative disease and since these organisms are lm 
raV 'n? Penicillin there obviously can be no benefit derived from this 
an biotic agent in chronic suppurative otitis media with gram negative 
organisms present (2) Since the sulfonamides have bmited value in 
r ap ylococcal infections, early recognition of the staphylococcus is 
essential so that penicillin therapy may be instituted (3) Certain 

, a* of streptococcus are resistant to the sulfonamides but sensitive 
•o penicillin. 

1 W ?^*ould be stated regarding penicillin that no other antibiotic agent 
( 1 ran S° of usefulness in Infections and its safety to the host. In 
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approximately 2 per cent of the cases, however, it produces urbcana 
A case in which I was consulted may be worthy of mention A 30 \ ear 
old nurse with otitis media was treated with penicillin in a suburban 
hospital She developed a most severe generalized urticana and an 
edema of the larynx While tracheotomy was considered for several 
hours, she recovered without it under adrenalin, oxygen therapy and 
humidified air 


ACUTE SUPPURATIVE OTITIS MEDIA 

This condition, so frequently complicating upper respiratory infec 
tions, appearing in approximately 20 per cent of all cases of scarlet 
fever, occurring often in measles and occasionally the result of swim 
rrung and diving, has long been respected foi its potential hazards 
The three mtr acranial complications, (1) lateral sinus thrombosis, (2) 
meningitis and (3) bram abscess, and such other complications as 
petrositis and bacteremia, are a constant threat in acute suppurative 
otitis media and have accounted for much morbidity and considerable 
mortality 

A survey of the literature ou the treatment of acute suppurative otitis 
media with penicillin leads one to conclude that it is most effective 
Oui experience on the Otological Service at the Massachusetts Memo 
rial Hospital with penicillin therapy w acute otitis media has been so 
satisfactory that the treatment has now become routine 

Procedure —If the patient on admission to the wards is found to 
have a bulging drum, a paracentesis is done at once Cultures are then 
taken from the aural discharge, and 20,000 units of penicillin are ad 
ministered intramuscularly Ten thousand to 20,000 units of penicillin, 
depending on the age of the patient and the seventy of the infection, 
are then given intramuscularly every three hours, day and night The 
discharge from the ear will cease m approximately three days The 
penicillin should be continued for three to five days after the ear stops 
draining and the condition by examination appears cured Failure to 
continue treatment after cessation of the discharge will result in manv 
recurrences of the infection While certain test cases have been treated 
successfully by us without paracentesis, I am of the conviction that a 
bulging drum should be incised 

Under the regimen as described, no case received and treated by us 
in the early invasive stage of the disease has come to mastoidectomj 
Allman and others have recorded similar experiences Because certain 
strains of streptococcus are immune, and the staphylococcus is resist 
ant to the sulfonamides, we are now using penicillin exclusively in 
acute ohbs media Recently we have been using penicillin m od, in 
certain cases gmng two injections daily and in others only one Thus 
far the results aie entirely- satisfactory but too few cases Inn wen 
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treated to draw conclusions Penicillin by mouth is effective if given in 
dosages three to fhe times the intramuscular dosage Where possible 
however I believe that hospitalization and intramuscular injections 
are preferable to oral administration 

ACUTE SURGICAL MASTOIDITIS 

The incidence of acute surgical mastoiditis has greatly lessened 
throughout the country due I am convinced, to the efficacy of penic 
iUra and the sulfonamides 
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the catheter every eight hours and 10,000 units given intramuscular^ 
every three hours The first dressing is done on the fourth day, the skm 
clips are removed on the fifth day, and the patient is discharged usu 
ally on the seventh day (Fig 145) 


CHRONIC SUPPURATIVE OTITIS MEDIA 
The cause of chrome suppurative otitis media is usually neglect hi 
other words, the patient should have had a simple mastoidectomy four 
weeks after the initial onset of acute otitis media 
In our experience gram-negative as well as gram-positive organisms 
are present in this condition, and therefore it has not been cured b\ 
penicillin or the sulfa drugs We have employed urethane and sulfanda 
mide in a few instances While m some cases discharge ceased and 
negative cultures were obtained under this treatment, it was found 
within a few days or weeks that the gram-negative organisms had re 
appeared More study with urethane is necessary to permit conclusions 
to be drawn Currently we employ an endaural radical mastoidectorm 
m cases of chrome suppurative ohtis media with cholesteatoma 


MENINGITIS OF OTITIC ORIGIN 

The treatment of otitic meningitis is both surgical and medical 
Lumbar puncture is first earned out for purposes of spinal fluid study 
and to bnng the spinal fluid pressure down to normal limits The 
patient is given large doses of sulfadiazine orally and penicillin ultra 
muscularly Penicillin when given intramuscularly does not reach the 
spinal fluid m adequate quantities to be effective, but the sulfadiazine 
gives a spinal fluid level approximately one half that of the blood 
Penicillin is also given mtrathecally It is essential to eradicate thor 
oughly the otitic focus by surgery With a patient in whom the memn 
geal infection is improving under antibiotic therapy, it is sometimes a 
temptation to discard the thought of surgery' This is a great error as 
the chance of a recurrent meningitis from an active otitic focus is 
always present 

CHEMOTHERAPY IN THE FIELD OF RHINOLARYNGOLOGY 
The value of penicillin and the sulfonamides in infections of the nose 
and throat is as striking as it is in otitic infections, penicillin, however, 
being definitely the agent of choice 
Acute Sinusitis —While it has been repeatedly demonstrated that 
the majority of uncomplicated cases of moderately severe acute sinus 
ibs will resolve under a regimen of bed rest and an isotonic shrinking 
spray, the supplementabon of this regimen by either penicillin or sulfa- 
diazine will, m the opinion of most workers, (1) greatly shorten the 
course of the disease, (2) markedly lessen the incidence of complica- 
tions, (3) substantaally curtail the number of cases requiring sur"' 
and (4) if surgery is indicated, result in a need for a less formidaolc 
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our experience with penicillin has made it the agent of choice In 
rtnph^ecal infections it is wise to institute Wins 

onoi (Local penicillin catheter technic is explained under the heading 

“Osteomyelitis of the Frontal Bone.") 

Orliltol Ccllnlitii is one of the four most hazardous complications 
of acute sinusitis This entity appears to respond especially satisfac- 
torily to penicillin. In our clinic 75 per cent of patients with this com 
plication recovered in the pre-sulfa and penicillin era without recourse 
to surgery Since the advent of penicillin however only one such case 
has come to surgery and that required merely incision and drainage to 
efiect a cure. 

Osteomyelitis of the Frontal Bone complicating sinusitis is one of 
the most devastating lesions to he found in human pathology It is 
characterized by a white, doughy edema over the forehead. This symp- 
tom has led to the frequently quoted statement of Mosher, “The diag 
nosis of osteomyelitis of the frontal bone is written across the brow " 
This disease, until two decades ago earned a mortality of nearly 100 
per cent With the Furstenburg operation, or some modification of it, 
the mortality was greatly reduced. The operation was grossly disfigur 
ing, however requiring weeks or months of hospitalization, and ap- 
proximately six months after the cure, the patient reentered the hospital 
for plastic surgery using either bone grafts vitalhum or tantalum to fill 
the defect In the skull We have hath in the past nineteen such cases 
fa which we have performed this radical operation About half of the 
patients in this series entered the hospital with either subdural or bTaln 
abscesses which invariably complicate osteomyelitis when the condition 
h not recognized early and adequate treatment is deferred 
With present day antibiotic agents and early recognition of the dis- 
ease, it is doubtful if such radical surgery will again he necessary We 
Me employing both sulfadiazine and penicillin in large doses Let me 
briefly ate two cases. 

10 ywi old boy wlro hnd hem swimming arrived m tan hosnltal 
UUen £t! and frontal edema He hadbm. 

he antZ TSf ^ alhrtCT '«^ed 

— ■» *- 
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as we employed with die frontal infection In addition to the local Uienpv m 
icdlm was given intramuscularly and sulfadiazine bv mouth The patient left tin 
hospital cured after ten days and remained well 

m 

Case II -A 28 j ear old man entered the hospital with a left pansmusilis 
teomveliUs of the frontal bone, a huge extra dural abscess o\er the frontal lobe, 
and bacteremia The patient was liberally fortified with sulfadiazine and pcnlnl 
hn preoperatively A left modified radical frontal operation was perform cd-tV 
postenor wall of the frontal sinus was widely removed to drain the extradural 
abscess The xvound was left open and the dura covered with sulfadiazine powder 
Both penicillin and sulfadiazine were given systematically On the eleventh port 
operative day cultures from the wound were negative and it was sutured The 
wound healed by first intention, and the patient left the hospital on the sixteenth da) 


PHART NGEAL INFECTIONS 

Acute Tonsillitis has responded readily to either the sulfonamides 
or penicillin in our clinic 

Peritonsillar Abscesses, so frequently seen m the past, are now a 
ranty In the very early stages of peritonsillar infection either sulfa 
diazme or penicillin is given 

Pliaryngomaxillary Fossae infections with their hazardous sequelae 
are treated with both sulfadiazine and penicillin Several of these cases 
in which operation was contemplated but deferred until the patients 
had been fortified with the antibiotic agents, resolved without recourse 
to surgery 

Ludwig’s Angina is best treated by large doses of sulfadiazine and 
penicillin, with surgery at the optimum time 

Fulminating Laryngolracheobronchitis formerly earned an ap- 
palling mortality Today the patient is placed in a humidified room m 
which the temperature is kept at 70° F and a hydrometer level of 100 
is maintained This saturation of the room atmosphere with moisture, 
combined with adequate treatment with penicillin, has greatly reduced 
the morbidity and mortality m this condition . 

Patients undergoing such laryngeal operations as laryngotomy an 
Iaiyngofissure have a much more speedy and tranquil convalescence i 
they receive chemotherapy' during their hospitalization 

The prophydaefcte administration of either the sulfonamides or penic 
llhn has greatly enlarged the field of labynnthian surgerv bv minuniz 
mg the possibilities of suppurative labyrinthitis 
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DISEASES OF THE LUNGS DIFFERENTIAL DIAGNOSIS 
AND TREATMENT 


Donald S King, M D , F A C P 0 

This subject is too broad to permit of detailed analysis m an article 
of this sort It should be of help, however, to touch on the outstanding 
practical points in the diagnosis and treatment of certain diseases of 
the lung, even if such a dissertation does give away many of the trade 
secrets of the consultant in lung disease 


PULMONARY TUBERCULOSIS 

No attempt will be made to describe this, the commonest of chronic 
lung diseases, but we must remind ourselves of its importance in the 
differential diagnosis of almost every lung disease and that signs of it 
occur most unexpectedly Careful examination of the sputum for the 
presence of tubercle bacilli is too frequently omitted in the study of 
cases of lung disease m the general hospitals Guinea-pig inoculation 
with sputum is often necessary for diagnosis 

In these days of mass x-ray study of the lungs of healthy people, so 
many shadows consistent with those produced by a tuberculous process 
are being found that there is present the constant necessity' for deciding 
whether the patient should be treated as having early active but 
asymptomatic tuberculosis or whether he should be allowed to live a 
normal life and be followed by serial x-rays In such cases the mocula 
bon of fashng gastric contents into a guinea pig will surprisingly often 
prove that the mfecbon is acbve 

Much will be said in the following discussion about bronchial ob- 
strucbon and atelectasis It is therefore timely to remark that all tuber 
culosis sanatoria are now cognizant of the frequencv of tuberculosis o) 
the bronchial mucosa which often results in bronchial obstruction and 
atelectasis Usually there is evidence of tuberculosis in other parts ot 
the lung, but occasionally a collapsed lobe is the only evidence of 
disease, and unless looked for the diagnosis of tuberculosis may he 
missed 

BRONCHIECTASIS 

The classical symptoms of this disease are well known— cough with 
expectorabon of large amounts of purulent, often foul, sputum The 
typical case begins m childhood following an acute mfecbon, particu 
larly whoopmg cough, and very' often it has led to e arly death from 

° Lecturer in Medicine, Harvard Medical School, Phvsidan, Massachusetts Gen 
eral Hospital, Boston, Massachusetts 
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pneumonia or other complication directly attributable to the lung dis 
ease. It is usually found in the lower lobes, but often there is aecom 
panymg bronchiectasis in the right middle lobe or in the lingula of the 
left upper lobe which occupies much the same position on the left as 
the middle lobe on the right These two portions of the lungs must be 
carefully studied in any case of bronchiectasis in which surgery is 
being considered It must also be remembered that bronchiectasis con 
occur in an upper lobe alone. It is m such instances that an incorrect 
diagnosis of tuberculosis is frequently made. In upper lobe cases, and 
in all cases beginning in middle age, the bronchial infection and dda 
ation are often secondary to demonstrable partial bronchial obstruc- 
tion Iran healed tuberculosis or benign tumor 
Hemorrhage often large in amount, is fairly common and may recur 
^ association with the typical case of purulent bronchiec- 
Ms Attention should however be called to an infrequent type of 
or "hemorrhagic bronchiectasis in which sudden and profuse 
W "[ w and , 0n J y When the lohjtf the 

iralb nltv, \ P j t i ent i s emmmed after surgical removal the bronchial 
X f-Sh and therefore “brondilectatic,” may teahnoS- 

with SJ* 5 lnfectl0 i a condition contrasting sharply 

In th«7nnZt ^‘ ‘7 0856 The arcas of bronchial ddatntfon 

a ae !mver Iob ^ “n be diagnosed with 

eser, nco.^uv taTha!'^)!" ^ P ““ T ray fllm A k(cral film is, how 

A bnmeho^S, with *0^°^°“ y Mected a,ea behmd * e heart 
fa ^<Wd«edfor^^f7 ,n raDSt r 65 ’ P^cnlarly 

aoibiaflm* .. . . surgery At least one bronnh 


-t m ^bron^:r^ IUSpiCi0D 0f br0ncM 0brtn - 

show?3alm^t pure % sputu J n of a P afa ent with bronchiec 

l P rJr » 

tCOT,x£r id ^ Permanent relief Bro^w nU °t n . But ^ P roce duro 
JrtJ Bcia£ rC Cf ,0 man y fodired oil drainage has given 

^ pnenmothonu have all trcahnent * therapy^d 
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.i ?f accessory sinuses are frequently infected in association 
with the bronchia] infection Careful study should be made of this con 
dition and rational treatment given, but cure of the bronchiectasis b\ 
tins means cannot be expected It should be remembered, too, that the 
smuses can be infected from below by sputum coughed into the nasal 
passages 


Surgery is the great hope for the permanent relief of the distressing 
symptoms of bronchiectasis With the development of thoracic sur 
gery, cure of a large proportion of cases has been aclnexed Before the 
war the operative mortality in lobectomy was reduced to about 3 per 
cent m the hands of the well trained surgeon Now that we have pemc 
llhn, careful preoperative preparation with this substance has greath 
improved the condition in which the patient comes to operation, and 
reduced the incidence of postoperative empyema The operative mor 
tahty should now be even lower 


The recent reports of results with penicillin therapy have shown it 
to give more relief than would have been expected m view of the 
pathologic findings of the disease There is little question that the 
amount of sputum is greatly reduced by the use of penicillin, hut un 
fortunately the symptoms commonlv return after the treatment is 
stopped Much more study will be necessary to evaluate tins form of 
therapy properly, and two questions m particular need to be answered 
( 1 ) Is “aerosol penicillin” by the inhalation method appreciably more 
effective than intramuscular injection? (2) In view of the molhplicitv 
of organisms involved m bronchiectasis, as well as m lung abscess, 
should sulfadiazine be given xvith the penicillin? In any case there is 
now a promising method of treatment for patients whose disease is too 
extensive for surgical removal 


LUNG ABSCESS 

This distressing and frequently fatal condition is still occurring both 
spontaneously and after various respiratory' infections and operations 
on the nose, throat, lip s and teeth In hospitalized cases almost all 
studies until recently' have shown a mortality of about 3-3 per cent, no 
matter what the treatment 

Lung abscess is diagnosed largely bv the appearance of foul sputum 
with or without blood Physical signs are notoriously absent or minima 
The \-rav usually shows a cavity, typically with a shifting fluid lex el, 
surrounded at first bv an area of pneumonitis 

The \-rax' diagnosis may' be confused xvith tuberculosis, inf edc 
cyst, necrotic carcinoma an abscess caused by Fnedlanders bacillus, 
lymphoma until caxnty formation, amebic abscess, pyopneumothorax 
and rarely' diaphragmatic hernia Occasionally an abscess gives a 
rounded shadoxv without cavity' which may resemble a tumor 
In almost ex'ery case at least one bronchoscopy should be performed 
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to male certain that bo foreign body honor or other obstructing proc 

mZm of penicillin more and more stress wa, 
beLTTd oi Irly surgical treatment One school urged one st^e 
suigfcnl drainage as soon as the diagnosis was made By ireful load 
batten of the abscess its followers found that adhesions directly ovct 
the nbseess allowed incision without the usual preliminary pleural pack 
to insure adherence of the lung to the chest wall. However, most 
thoracic surgeons advised a period of observation until about six week? 
after the first symptoms of lung infection In selected cases lobectomy 
was performed instead of incision and drainage In many of the more 
chronic cases the best results are obtained by first draining the abscess 
and afterwards taking out the infected lobe. This latter procedure 
seems to be reducing the mortality rate appreciably for the type of 
abscess seen in the hospital 

In any case early hospitalization with postural drainage and probably 
bronchoscopy are urged And nosv penicillin offers a promising form of 
medical treatment in the early stages As in bronchiectasis the treat 
ment is still on trial and again the addition of sulfadiazine may be 
wise The colon bacillus is frequently found in the sputum along with 
a multitude of other organisms and in such cases sulfadiazine would 
seem particularly indicated 

bronchogenic carcinoma 

This disease is being diagnosed with increasing frequency and 
should be considered in nn> questionable case of chronic lung disease 
particularly in the male of cancer age The symptoms in order of fre- 
quency are cough pain weight loss, hemoptysis dyspnea, fever and 
purulent sputum Bloody sputum which persists day after day for 
weeks is almost tdwavs from cancer and not from tuberculosis or other 
disease 

From the standpoint of diagnosis it Is fortunate that about 70 per 
rent of the cancers originate m the larger bronchi where the effects of 
bronchial obstruction are particularly evident and where the tumor 
«n be seen through the bronchoscope and a biopsy specimen obtained 
Peripherally the correct diagnosis may be 
^ported because of the shape and densih of the x ra, shadow In n 

SSowTS.? E °cp'amtcn operation offers the only means of 

"rtpiosb and it should not bo postponed too long 

nf Pari'al or complete bronchial obstruction are 
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of a lobe or segment of a lobe is a much more common finding and in 
such a case the physical signs are dullness or flatness with absent 
breath founds These signs at the base of the lung are often due in part 
to the high diaphragm which has nsen to tale the place of the lung 

which was formeily expanded but has now, in the atelectatic stole, been 
reduced in volume 


In about 25 per cent of all the cases metastasis to the lymph nodes 
in the neck will have taken place at the time of study, and a biopsy 
of such a node may establish the diagnosis Careful palpation of the 
neck, particularly the region behind the clavicle, should be part of 
every chest examination The trachea should likewise be palpated to 
see if displacement to one side, indicating bronchial obstruction with 
atelectasis, is present 


In a few cases in which other diagnostic methods have failed, cancer 
cells may be found in the sputum If the cancer has spread to the 
pleura and there is pleural effusion, careful examination of the fluid 
will usually show neoplastic cells It is occasionally helpful to remo\e 
fluid and replace by air in order to allow x-ray demonstration of pleural 
metastasis 

Treatment —As in cancer elsewhere, the only hope of cure is m early 
diagnosis and early surgical removal To date the number of “five-year 
cures” is disappointingly low It is to be hoped that the "total salvage” 
can be raised well above the 5 per cent rate that has previously been 
reported, but too great optimism is not justified 

Much time has been given to the differential study of the four types 
of bronchial carcinoma the undifferentiated, the oat cell, the adeno 
carcinoma, and the epidermoid On the whole the epidermoid type 
offers the most hope for surgical cure because in older people it may 
be slow growing Recent surgical reports support this conclusion al 
though early'' reports showed little difference in the results of operation 
on adenocarcinoma and the epidermoid type The undifferentiated cel 
type occurs rarely and is rapidly fatal 

X-ray therapy'' is most helpful in relieving the symptoms of die oat 
cell type of growth It is in cheated in such cases, but offers no hope o 
cure and but little prolongation of life X-ray therapy with the super- 
voltage equipment is used expensively in die treatment of the other 
types of bronchial cancer, but m the main has been disappointing to 
certain cases it temporarily* relieves bronchial obstruction and so im 


proves the symptoms 


ADENOMA OF THE BRONCHUS 

The possible presence of this so-called benign tumor of the bronchus 
should be kept in mind in all cases of atelectasis of a lobe or an entire 
lung Sometimes the tumor itself casts an x-ray shadow visible within 
the lumen of the bronchus and sometimes its rounded surface is ou 
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lined alter l.piodol injection Usually, however the 
by bronchoscopy to the attempt to explain 

J abscess ff the bronchoscopist suspects tumor he should not be sat& 

Bed with one or even two or three reports of chrome inflammation, 
but should try again to get a specimen frora deep m the tumor mass 
These tumors bleed in almost every case, but the Weeding is inter 
rmtfent rather than persistent as in carcinoma Besides the hemoptysis 
the symptoms are usually those of suppuration in the collapsed lung 
beyond the obstruction Sometimes an entire limg Is destroyed in this 
process 

The treatment of this condition is usually lobectomy or pneumonec- 
tomy Attempts at htonchoscopic removal are not very successful since 
the tumor (s apt to develop outside as well as inside the bronchial wall 
Sometimes, however, the adenoma is pedunculated and can be success- 
fully rerawed piecemeal through the bronchoscope. A case is recorded 
ta which the entire tumor mass was coughed out 
There are those who believe that these tumors should be considered 
potentially malignant. 

PRIMARY PLEURISY ‘WITH EFFUSION 
Experience in the war has shown that too many physicians were not 
treating “primary' pleural effusions with the respect which is then due 
Too often because the fluid disappeared in a few weeks and the x ray 
of the lung showed no underlying disease the effusion was regarded os 
« complication of “virus pneumonia' and tlie patient was returned to 
dtitj A careful study in the Mediterranean Theater showed that a large 
pleural effusion was rare with 'virus pneumonia' and that almost sB 
he cases should be classified as subpleural tuberculosis with effusion 
Follow up studies have shown that pulmonary tuberculosis seldom de- 
velops if the patient is given a rest period of about six months, and 
“?l UCTl( ly d tr. clops in about two years in patients not so treated 
n all cases of massive pleural effusion not shown to be due to the 
pneumococcus streptococcus or other organism, the fluid should be 
? rc concentrated and the sediment injected into guinea pigs 
emu v 5 Sujnea P'g docs not show tubercle bacilli the case should 
. *5?“ ? 5 tuberculosis. It should be remembered also that with 
msiV tl berculous effusions the tuberculin skin test may diminish 
culin i " tcnsi ty 01 e'en bo negative. In the past a negative tuber- 
m l1h , n ,7^° c “ cs has sometimes gi\ cn a false sense of security 
of a Hi! WllK P leun ? effusions it should be noted that the signs 
with 01 ? U cl in 0,0 p!eurflI cavlty are not Datocss 

railw 05 *’ trc ff ocn «) hnplied in the textbooks, hut 

Sit-W,?,' '“"»«> ««*»*. but may beta 

cf the mkm °r at °\ nuid “^Presses the lung. A nasal qual 
spoVen voice (egophony ) is also characteristic of fluid 4 
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of a Jobe or sepaent of a lobe is a much more common finding, and m 
such a case the physical signs are dullness or flatness with absent 
breath sounds These signs at the base of the lung are often due m put 
to the high diaphragm which has risen to take the place of the lung 
which was formerly expanded but has now, m the atelectatic state bceS 
reduced in volume 


In about 25 per cent of all the cases metastasis to the lymph nodes 
in the neck will have taken place at the time of study, and a biops) 
of such a node may establish the diagnosis Careful palpation of the 
neck, particularly the region behind the clavicle, should be part of 
every chest examination The trachea should likewise be palpated to 
see if displacement to one side, indicating bronchial obstruction with 
atelectasis, is present 

In a few cases in which other diagnostic methods lia\e failed, cancer 
cells may be found in the sputum If the cancer has spread to the 
pleura and there is pleural effusion, careful examination of the fluid 
will usually show neoplastic cells It is occasionally helpful to remove 
fluid and replace by air in order to allow x-ray demonstration of pleural 
metastasis 

Treatment.— As in cancer elsewhere, the only hope of cure is m earl} 
diagnosis and early surgical removal To date the number of “five-) ear 
cures” is disappointingly low It is to be hoped that the “total salvage 
can be raised well above the 5 per cent rate that has prewousl} been 
reported, but too great optimism is not justified 

Much time has been given to the differential study of the four types 
of bronchial carcinoma the undifferentiated, the oat cell, the ndeno 
carcinoma, and the epidermoid On the whole the epidermoid type 
offers the most hope for surgical cure because m older people it rrm 
be slow growing Eecent surgical reports support this conclusion al 
though early reports showed little difference in the results of operation 
on adenocarcinoma and the epidermoid type The undifferentiated cc 
type occurs rarely and is rapidly fatal 

X-ray therapy is most helpful m relieving the symptoms of the oi 
cell type of growth It is indicated m such cases, but offers no hope o 
cure and but little prolongation of life X-ray therapy with the super 
voltage equipment is used extensively in the treatment of the other 
types of bronchial cancer, but in the main has been disappointing ° 
certain cases it temporarily relieves bronchial obstruction and so im 
proves the symptoms 


ADENOMA OF THE BRONCHUS 

The possible presence of this so-called benign tumor of the bronchus 
should be kept m mind in all cases of atelectasis of a lobe or an cn / r ^ 
lung Sometimes the tumor itself casts an \-ray r shadow visible wi i* 
the lumen of the bronchus and sometimes its rounded surface is ou 
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but should try again to get a specnnen from deep 
These tumors bleed in almost every case, but the blMrdlng is mter 
mittent rather than persistent as in carcinoma. Besides the hemopty sis, 
the symptoms are usually those of suppuration in the collapsed lung 
beyond the obstruction Sometimes an entire lung is destroyed in this 

process. , _ _ 

The treatment of this condition is usually lobectomy or 
tomy Attempts at bronchoscopic removal are not very successful since 
the tumor is apt to develop outside as well as inside the bronchial wall 
Sometimes however the adenoma is pedunculated and can be success 
fully removed piecemeal through the bronchoscope A case is recorded 
in which the entire tumor mass was coughed out 
There are those who believe that these tumors should be considered 
potentially malignant. 

PRIMARY PLEURISY WITH EFFUSION 
Experience in the war has shown that too many physicians were not 
treating “primary" pleural effusions with the respect which is their due 
Too often because the fluid disappeared m a few weeks and the x ray 
of the lung showed no underlying disease the effusion was regarded as 
a complication of “virus pneumonia" and the patient was returned to 
duty A careful study in the Mediterranean Theater showed that a large 
pleural effusion was rare with “virus pneumonia” and that almost all 
ff >0 cases should be classified as subpleural tuberculosis with effusion 
Follow up studies have shown that pulmonary tuberculosis seldom de 
velops if the patient Is given a rest period of about six months and 
'cry frequently develops in about two years in patients not so treated. 

In all cases of massive pleural effusion not shown to be due to the 
pneumococcus streptococcus or other organism, the fluid should be 
V Q j*y J^nentrnted and the sediment injected into guinea pigs 
2™?® 'guinea pig does not show tubercle bacilli the case should 
nrm pjTt ™ f 3 tuberculosis It should be remembered also that with 
maTtrvli t ° US e ® us ^ 0ns Ik® tuberculin skin test may diminish 
culfo \ j , tensit y or ^ veQ be negative In the past a negative tuber 
\Vhflo A it CSe j^ eS ',^ as S0me bmes gfven a false sense of security 
ofa^iwl Wilh pleun ? cffuri008 i<: be noted that the signs 

S *"-! 0f flu L d in &e P ,eura ' ««* are not flabSs 
rather 1,5 v! r J q V enU > r ^Ked ^ textbooks but 

'but flue to uyua ">' distant but may be in 

ity of the jloka vnw 'f Ule 1 lmd 1 «» atpresscs the lung. A nasal qual 
*P° o co (agopbony ) is also characteristic of fluid. 
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SPONTANEOUS PNEUMOTHORAX 
The medical school teaching of thirty years ago was to the tilt-ti 
that spontaneous pneumothorax, like “primary” pleurisy with effusion, 
should be regarded as due to tuberculosis, and long penods of rest 
were prescribed It is true that there may be a pleural tear due to 
underlying pulmonary tuberculosis, with resulting pneumothorax But 
in practically all cases where there have been no previous lung symp- 
toms, and the x-ray shows no lung disease, it has now been shown that 
the pneumothorax is due to the rupture of a bleb on the surface of the 
lung, and that in most cases the air is absorbed quite rapidh and 
there are no future difficulties All patients are not so fortunate, and 
there may be several recurrences and even bilateral pneumothorax 
It is doubtful, however, if long rest penods change the likelihood of 
i ecurrence 

The mechanism of the formation and rupture of the bleb is not well 
understood In die past it was not uncommon to have a bus dmer, lor 
example, develop a severe chest pam while cranking his motor When 
he came to the hospital pneumothorax would be shown m the x ra\ 
In many cases, however, the pneumothorax appears when the patient 
is sitting quietly or even reading in bed, or shortly after lie gets up m 
the morning and is merely dressing 
In most cases a few days of quiet is all that is necessary, but it is 
important to watch the progress of the case and determine by \ ray 
film or fluoroscopic check whether the lung is reevpandmg properlv 
Occasionally the lung shows no tendency to reexpand In these cases 
it is usually safe and most effective to insert the needle of an aspirator 
between the nbs and actually suck out the air until the lung touches 
the needle Even xs'ith a high positive-pressure pneumothorax tire hinu 
wall usually stay out after such expansion Tins plan of management is 
contrary' to the teaching of the past, but has been pros ed successful bx 
the experiences of Dr L F Dax'enport at the Middlesex Countx Sana 
tonum 

In some cases the tear is so large or adhesions are holding 
such a way that pneumothorax persists in spite of all "medical cllo < 
with a hollow needle, and surgical "interference” is necessary to c ose 

the leak . 

Mention should also be made of the hemothorax xvlnch rareix a 
companies spontaneous pneumothorax If such a condition occurs i 
blood should be removed early since if alloxxed to remain it max o, 
gamze and prex'ent reaxpansion of the lung 

SARCOID AND SIMILAR DISEASES 
Attention has lateh been focused on a group of lesions with 
sxanptoms but extensn e \-ray changes w’hich are being thrown 1 m o • 
diagnostic basket labeled "sarcoid ” The disease xvas first desen 
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the dermatologists, but the diagnosis is now frequently made in cases 
which show no skin lesions Comparatively benign bone lesions eye 
changes (usually uveitis), or parotitis may form part of the syndrome. 
The spleen may be involved. In many of Longcopes cases among 
Negroes in Baltimore there was marked enlargement of tlio cervical 
nodes. For want of a better classification many cases with no demon 
strablc lesions outside the lungs are being diagnosed as “sarcoid " Usu 
ally the chest x rays show marked enlargement of the medinshnnl 




Fig 140 
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cough or fever may be present In rare cases the bronchi are partialis 
obstructed by tissue which on bronchoscopic biopsv the patholomt r 
calls “sarcoid ” 

There has been much discussion as to the nature of this diseast 
Histologically the appearance is that of noncaseatmg tubercuW 
Many have therefore maintained that it is a form of tuberculous 
Strangely enough the tuberculin test, using a strength of 1 100 Old 
Tuberculin, is usually negative Such a negative test is considered im 
portant in diagnosis, but a weakly positive test is not considered suffi 
cient to rule out the diagnosis of sarcoid disease Biopsy of a skin 
lesion or an enlarged node may be of help 
It is not desired to place too much emphasis on a comparatncly rare 
disease, but it is important to know of this condition which show s 
extensive vray changes, but usually runs a rather benign course 
In this connection mention should be made of another condition 


that is regarded by many as a manifestation of tuberculosis, nameh 
erythema nodosum In it the chest vray often shows enlargement of 
the mediastinal glands in the same location as in the sarcoid cases In 
addition there are sometimes changes m the lung tissue with a linear 


or mihary appearance 

It may be worth while at this point to enumerate the unusual condi 
tions in which the vray shows a mihary process Such shadows mas 
appear in mihary carcinoma ( originating in the lungs or outside the 
chest), bronchiolitis fibrosa obliterans, acute bronchiolitis, yeast nno 
fungus infections, tularemia, psittacosis and periarteritis nodosa Thc% 
may be present also in certain industrial diseases, notably those o 
some workers in fluorescent lamp factories, hematite miners, ss ciders 
who work in enclosed spaces, workers in cotton and sugar mdustnes, 


and m the early stages of silicosis 


PULMONARY INFARCTS 

In these days when so much attention is paid to peripheral \ ascukr 
disease, particularly thrombophlebitis or pblebothrombosis, an * e 
femoral veins are so commonly ligated un order to present emboi o 
the lungs, it is especially important to look for pulmonary mfarc ou 
It is equally important that the diagnosis of infarct be on a soun ' 
since veins are often ligated when the diagnosis of infarct is ma 
even if the legs show little or no evidence of s enous involsement 
The classical symptoms of infarct are pleural pain, the expeclora o 
of bloody^ mucus or blood, and the development of a friction ru 
Dyspnea and orthopnea may be present But the characteristic synip- 
toms are often lacking and there may' be only short periods o . 

or fainting The temperature, pulse and respiration are frequen y, 
b\ no means alwars, all ele\ ited With a large infarct the tempera 
imv be as hich is 103° D even though infection cannot 

"v. 
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The whole picture may easily be confused with pneumonia Fluid, 
which is commonly bloody often develops in the pleural cavity and a 
chest tap may be a useful diagnostic measure. 

Hampton and Castleman have pointed out that there are two vari 
eties of infarct, the true and the incomplete. True infarcts are those in 
which there 1s tissue necrosis with destruction of the alveolar walls, 
and later healing with the formation of scar tissue. Experimentally and 



Fig. 148 
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infarct Because of partial aeration, the vray shadow is less dense and 
it may completely disappear in two to four days True infarcts \amdi 
much more slowly, and usually leave a horizontal linear scar 
It was formerly held that a pulmonary infarct must cast a shadow 
triangular m shape with the ape\ toward the heart, but Hampton and 
Castleman made very careful postmortem studies and prosed that in 
farcts are almost never pyramidal m shape but, being located at tin 
periphery of the lung, usually where two pleural surfaces meet, then 
simply take the shape of that portion of the lung which is imohed 
The border of the infarct toward the heart tends to be convex 
Even with this knowledge about infarcts the diagnosis is often diffi 
cult It should be suspected in anv pulmonary condition winch occurs 
in heart disease, or in pulmonary complications occumng from one to 
three weeks after operation It may occur also in any case of disease 
of the veins, m debilitating medical conditions, and rarely after a 
minor injury such as a sprained ankle 

IDIOPATHIC PULMONARY FIBROSIS 
In cases of dyspnea with or without chronic bronchial infection the 
vray may show extensive fibrosis of the lungs In such conditions bleb 
are often present and are best shown under the sternum in the lateral 
x-ray Sometimes these cases may be “burned out tuberculosis,” and 
rarely tubercle bacilli are found after repented search After careful 
study most of the cases Lave to be classed as idiopathic fibrosis Occn 
sionally the condition develops relentlessly over a penod of months 
with increasing dyspnea Some of these patients are the “chronic astli 
matics,” and some have repeated attacks of “pneumonia vith organ 
ization and permanent scarring Right-sided heart failure or tme cor 
pulmonale mav develop 

Treatment is very difficult and consists largely of alleviation of svmp 
toms as they arise One tries to eliminate foci of infection, usually vat 
out much change in symptoms If arrangements can be made, winters 
are best spent in a warm climate 

TUMORS OF THE LUNG 

It is impossible to give more than passing notice to tumors of the 
lung other than those already mentioned “Benign” tumors occur w 
great variety', but many are potentially malignant The commoner 
forms are simple cysts, neuromas, teratomas, and a group of connec ne 
tissue tumors (chondromas, fibromas, and so forth) t 

The ganglioneuromas and neurofibromas are potentially malignnn 
and as a rule develop from the sympathetic chain They arc there ore 
usually located posteriorly m the chest and close to the mcdiastmu 
Their borders are apt to be sharplv defined Often they cause chano 
in the vertebrae or spreading of the ribs 
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Teratomas mcludmg the soiled dermoid cysts commonly anse 
from one or many germ layers near the anterior chest wall on either 
nde of the mediastinum The i ray may show fragments of bone or 
teeth, and rarely the patients coughs up hair 
The differential diagnosis of lung tumors must take into account 
wbstemal thyroid, aneurysm, dilated esophagus or tumors of the esoph 
a gas itself, mediastinal abscess, tumors of the chest wall, echinococcus 
cyst, and a conglomeration of tubercles which assumes a sharply de- 
fined spherical shape and is commonly called a tuberculoma 
Many of these tumors are best removed surgically 

MISCELLANEOUS CONDITIONS 

In the Boston area yeast and fungus infections are considered un 
usual, but we may be missing certain cases Cases of moniliasis and 
aspergillosis are found They have usually yielded to treatment with 
iodides. 

Actinomycosis of the lung is uncommon but may occur even when 
no explainable source of infection is present, as in certain women 
Where a chest wall abscess develops after a lung infection, actinomyco 
tis is almost always found to be the cause Surgical drainage and ex 
cision are still considered necessary but are accompanied by pro 
longed treatment with sulfonamides or penicillin There have been 
some cures 

Because of the number of cardiac patients sent to tuberculosis clinics 
a* a result of x ray changes in the lungs it is worth while to call atten 
on to the fact that pulmonary congestion and edema may give shad 
limited to the lung roots or bases Where heart disease is 
be present edema limited to the lungs must be looked for 
ell as pulmonary infarction which has already been mentioned 



OFFICE LABORATORY TESTS 
Teclimc and Interpretation 

Malcolm M Stanley, M D 0 

The following laboratory tests were chosen for discussion because o f 
tlieir ready applicability to clinical problems frequently encountered 
by the practitioner, and because they can be done m the office, for 
the most part with a minimum of expensive or complicated equipment 

URINE 

I Bile in the Urine.— Although commonly occurring m the unne in 
conjunction with bile salts and other components of bile, bilirubin is 
usually tested for because of its relative ease of detection The presence 
of bihrubinuna indicates that there has been a “regurgitation ” 1 of bite 
already formed by the liver into the blood stream from which it was 
excreted by the kidneys into the unne This regurgitation may occur 
following necrosis of the liver cells as a result of infection (“infectious 
hepatitis”), the action of toxic substances such as arsenic (“tone hep it 
itis”), or the effect of back pressure because of obstruction of some 
portion of the biliary system (“obstructive jaundice”) In uucomph 
cated hemolytic icterus there is no bile in the urine Hence, in an 
icteric patient this determination is of value in narrowing the possi 
bikties as to the causative mechanism Bihrubinuna in small amounts 
may be the earliest detectable sign m infectious hepatitis and should 
be searched for in obscure febrile illnesses of short duration with \aguc 
abdominal symptoms, particularly with a history of exposure, m order 
that the disease be diagnosed in its incipient (preictenc) stage Boutme 
tests at short intervals of the urines of industrial workers exposed to 
hepatotoxic agents have been of value in detecting those with earn 
liver damage in order that they might be removed from the deleterious 
environment before serious harm had taken place - 


Tests 

I “Foam” Test 

A test tube half full of the unne is shaken vigorous!), holding the 
thumb o\ er the open end The color of the la>er of foam which forms on 
top of the unne is compared against a white background with a norma 

From the Evans Memonal, Massachusetts Mcmoml Hospitals, and the De- 
partment of Medicine, Boston University School of Mediane, Boston 1 

chusetts .. WfA 

0 Instructor m Mediane, Boston University School of Mediane, Fellow in 
icine, Evans Memonal, Massachusetts Memonal Hospitals 

lies 
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r txi issas ss: a 

atogarmaU amount of Me. can be detected only by common 
a normal control 


The foam test is a most sensitive method for detection of bile, and is 
the most easily performed of all. Its only disadvantage is that the pres 
enee of substances such as penicillin, streptomycin, phenolsojfonpbtba 
km in acid solution, riboflavin, atabrme and possibly others fnot, 
however, urochrome) Vvill cause a false positive Its interpretation is 
difficult when patients are receiving these drugs, so other confirmatory 
determinations must be made in those instances 


2. Methylene Blue Test^o 

A 05 per cent aqueous solution of rnelhyicao blue chloride is added 
orop by drop { using a pipette which delivers 20 dr ox* c>f the solution per 
cubic centimeter) to 5 cc. of g pie breakfast urirnj specimen Thft t«sxd 
tog lb drops) Is taken as one leas than the number needed to change the 
color from green to blue. If more than 8 drops are required a smaller 
measured amount of urine is diluted to 5 cc. with distilled water and the 
test repeated in order that a dearer end point may be obtained. If diluted, 
tbo number of drops ri multiplied by the dilation factor A reading greater 
than 4 drop* ha* been regarded (by Gellis and Stoke*, et al) as a post 
tivt test for bilirubin in the urine. Headings of 2. to 4 drops inclusive have 
been regarded as iugge*tive and a* an indication for additional studies 
As Myers* described the tejt, 2 drops of methylene blue solution wero 
added to 10 cc. of urine. The solution remains dark blue if negative but 
turn* a brilliant green if positive far bile. He quantitated the test by 
pmgreBively diluting the urrne, keeping the total volume at 10 cc. by re- 
placing increasing amount* of urine with distilled water until a nega 
the remit was obtained. 


Frauke introduced the methylene blue test in 1931 * This soon 
brought forth several communications in protest 4 and approval, 0 0 just 
as did Myers recent paper 7 ~ u The majority of these authors state that 
a positive test results from the simple mixing of the two colors blue 
hn yC n an< ^ B0 ^ ^ rT5TT1 ihe oxidation of yellow bilirubin to green 
eroin with conversion of the methylene blue to the colorless leuko 
M Frankes original belief The consensus and bulk of the 
^ence ndicite that the blending of colors accounts for most of the 
color phenomenon 

coW^f 5 ? 3 P°*^ Vc ^st results from blending of the yellow and blue 
present occmx when other pigments are 

admit tic f 5 lT> ^ oam test Its most ardent advocates 7 * 

<Wspoi ! ®? sia y it > °“ l3 s P eciflcit y to the Hamjon and 

Malhcmanner °?' er 11 k Performed in a roughly quan 

vrilh MiCTdnmanfv 8 * ° f £ollowin g esmst of patients 

5 ver disease such os infections hepatitis, since the 
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fater diminishes and the test becomes negative during convalescent 
when the icterus is sbl] present and the serum bilirubin is still elevated 

3 Diazo SPOT (Godfned 1 ) 

Five cubic centimeters of 10 per cent barium chloride and 10 cc, o r 
urine are mixed and the voluminous precipitate of insoluble banum salts 
is filtered The wet Biter is placed on a dish of dry filter paper so that 
the excess liquid is removed To the precipitate on filter paper add l 
drop of Ehrlich's diazo reagent, 4 drops of 95 per cent alcohol, and 1 
drop of phosphate buffer (G per cent Na 2 HPO 4 12H z O) A red to pint 
color indicates a positive reaction If there are large amounts of bilirubin, 
the test works better when the urme is diluted 

( Ehrlich’s Diazo "Reagent This is a mixture of two solutions, each ol which 
keeps well, but wluch must be freshly mixed immediately pnor to using Salutin') 
1 Sulphamhc acid, 5 gm , concentrated hydrochloric acid, 50 cc , distilled water 
to make 1000 cc Solution 2 Sodium nitrite, 0.5 gm , distilled water, 100 cc Tale 
0 8 cc of solution 2 and make up to 25 cc with solution 1 ) 

4 HAKWSO.V SPOT (Godfried’ 1 ») 

Precipitate the bilirubin with banum chlonde and filter as in the 
Diazo test (3 above) To the precipitate on filter paper 1-2 drops of 
Fouchet’s reagent (23 per cent trichloroacetic acid containing OS) per 
cent feme chloride) are added If bilirubin is present, the characteristic 
blue to green color appears 

When the banum chlonde and urine are mixed the banum ions and 
sulfate 10 ns present in the unne form insoluble banum sulfate winch 
precipitates The bilirubin is adsorbed onto the banum sulfate particles, 
hence, is “concentrated " The blue to green color of a positive Harrison 
test is the result of oxidation of the adsorbed yellow bilirubin to bill 
verdin or biiicyanm Both the Harmon and die diazo spot tests arc 
“concentration” tests. 

Both the Hamson spot and diazo spot tests are very sensibvc and 
quite specific Their only drawback is that they are more complicated 
and require more time and equipment According to Godfried, 1 - 0 002- 
0 008 mg of bilirubin per 100 cc of unne is detectable by tbc c c 
methods 

5 IIviUUbON AIodificxi ION (Iluwkmson, Watson, nnd Turner 1 ') 
a. Preparation of Barium Impregnated Paper Strips —Pieces of extra 
thick and retentive filter paper are allowed to remain briefly in a ser- 
rated aqueous solution of banum chloride (Schleicher and Schull number 
470 filter paper is recommended Lighter grades arc not satisfactory v>e 
have found that ordinary unglazcd heavy wlute blotting paper is quite 
adequate ) They arc then dried in the air or, preferabb, m a drying 
oven, after winch they arc cut into stnps 4 inches Jong by inch wade 
b Procedure —One end of a banum chloride impregnated strap is 
placed in the unne sample to be tested, the strip being m an approxi- 
mately vertical position, at least one half extending above the surface 01 



OFFICE LABORATORY TESTS 


1171 


.v. i. ift-x rtsndinK !ri tho urine for from thirty reamdj up to two 
i trip h withdrawn and placed on a piewof dry popa *«<& 

T, wpeTtowd or »ny other absorbent paper Inspection o tfre filter 
rtrip wtUusually reveal somewhat more color in that area which cotio- 
pooded to the surface of the urine. Two to three drops of 
agent (see above) are then dropped directly on thbarea . *£"*** 

Is denoted by the appearance of a green color varying in intensity with 
the amount of bilirubin present. With smafier amounts the color is often 
detected ai a faint green line running across the strip 

The urine to be tested may be agitated by shaking, by bubbling air 
hrtragh the liquid, or by forcefully drawing it up and squirting it back 
from a syringe Into a beaker several times so that there Is a layer of foam 
on the surface. If the barium chloride impregnated strip Is then inserted 
into the liquid through the layer of foam, and the test carried out other 
wise as described above we have noted that Its sensitivity is markedly 
increased. In effect, this combines the principles of the foam test and the 
Harrison test 

HawVtinsem, Watson, and Turner consider that their modification is 
just as sensitive as the original Harrison test This has been our expe- 
rience with the procedure. The modification of the original Harrison 
technic is “especially suited for mass and serial usage" and would seem 
to have eliminated all the objections to the original method while re- 
taining its advantages of sensitivity and specificity It is easily and 
quickly performed and requires, besides the barium chloride impreg- 
nated strips, only one reagent which will keep indefinitely 
Because of its extreme simplicity it would seem that the foam test 
is useful as a screening test which should be done on all urines as a 
part of the routine urinalysis Confirmation of a positive foam test if 
necessary can be obtained with one of the mote specific procedures 
For this the modified Hamson test is recommended because of the 
and speed with which it can be performed, 

IL Glycosuria —The importance of testing the urine routinely for 
sagar is now too well recognized to require emphasis The discovery 
glycosuria during the course of a routine “check up n particularly of 
t* a diabetic, is often the first evidence of 

es. It may occur long before obvious symptoms make their ap- 
i 0106 to the custom of determining urine and blood 
S^n e the patient is in the fasting state when diabetes is sus 
in unnecessary delay in diagnosis™ In 
the mfld dhbetic the urine maybe free from sugar 'and the blood sugar 

a trau, twXre t Sta t e ’ partiCTjall >' before breakfast after 

bovine dlaben^tb^ ^ patieDts wbo are suspected of 

two to fo^r hourfolw “k ^ performcd m specimens taken 

CT1 n«t4 Zmu meal heavy in carbohydrate, or a glucose tol 
sugar, Do "<* d ? blood and urine 

fitful "cate b Ct ^ t0 C5fnb Wi ihe diagnosis of diabetes in a 
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1 Quantitative Estimations of Urinary Glucosf 

The necessity for basing the determination of adequaq of control 
of diabetics on the quantitative estimation of sugar spilled in the unne 
during the twenty-four-hour penod, rather than on quahtahve tests on 
periodic specimens, has recently been reiterated 17 Especial!) \\hcn 
controlled on protamine zinc insulin alone are diabetics liable to spill 
small amounts of sugar after meals When the total for tuents four 
hours is measured, the amount is often found to be insignificant. It has 
been our goal to control patients in the clinic so that 5 gm of glucose 
or less are lost m die unne per day 


A. Modified Benedict Method’ 1 

To 2.5 cc of reagent in a pyrex test tube add approximate!) 1 gm of 
anhydrous sodium carbonate Heat slowly to boiling over n low flame 
Add the unne slowly, drop by drop, from a pipette graduated m tenths 
of a cubic centimeter, while the solution is kept boiling The end point 
is complete absence of blue color The white precipitate of cuprous thio- 
cyanate by contrast mokes the end point easier to determine 

If a: is the number of cc of unne required for reduction, the formula 
for computing the percentage of glucose is os follows 

0 005 

— - — X 100 =s percentage of sugar 

If there is a high concentration of glucose, it may be advantageous to 
dilute the unne 1 10, in which case the formula is 


0 005 
x 


X 


1000 = percentage of sugar (in onginal urine) 


The reagent (2 5 cc are reduced by 5 mg glucose) is composed of 
the following (only the copper sulfate need be weighed accurately) 


Copper sulfate (pure crjstalhzed) 1 °" S 01 

Sodium carbonate (crystallized ) “9r® £ n> 

or Anhydrous sodium carbonate 1000 gm 

Sodium or potassium citrate, C P -^32 ^ 

Potassium thioevanate, CJ* 1*^® 


Potassium ferrocyamde solution (5 per cent) ^ 

Distilled water, to make 1W* 0 0 n 

With the aid of heat dissolve the carbonate, citrate and thiocyanate 
m about 700 cc of water and filter Dissohe the copper sulfate in 
100 cc. of water and pour slowly into the other fluid, staring 0011 
stantly Add the ferrocyamde solution, cool and dilute to 1000 cc. 

This reagent may also he purchased already prepared from ma 
pharmaceutical firms 
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2. Methods by Whcb Diabetic Patients Themselves Can 
Detect Glycosuria 

Every well trained diabetic should leam how to test his own urine 
for sugar and ketones, and should perform at least the former test 
every day There are several different outfits which are available for 
these procedures 


A. Benedict Qualitative Test" 

Eight drops of urine are added to 5 cc ( approximately I teaspoon- 
tm) of Benedict i qualitative rotation and thoroughly mixed by shaking 
The test tube i« placed in boiling water for five minutes The amount of 
*ugar Is estimated by the degree of reduction, from green to red. 


Tho reagent contains copper sulfate, sodium or potassium citrate and 
i °“hoimte The reaction is the familiar one of reduction by 
fei 1 ! c ?P rou * M™ 1 ® (y eU °'v) or cuprous 

t-mf, f ln A ptot 01 501(1,1011 (enough for approximately 100 tests) 
2 s '”® c “ ,5to W 00 Two test tubes and a mediae dropper 

^nrr^ f 5 T 15 ^ *** therefore - 001115 lo55 than 1 amt. 
orrtLd^^m Th'e fatkfttctory when performed by the paUent 
v direCt ‘° nS 11 " ,he «P««We. Hmvevor 

'»'h rn 0 rine^d O rTh a Tn, ng T*™ rea 8 ool > the llril '°. 01 

several f boilm f * ^equate. The test requires 

imtJZ * 1 equipment is bulky and difficult to cany on 
■icon heat If neces5flr y Because of these 
fag. patient, oft^dtt travdi “8 OT vhdt- 

cretions common to such T Y diclar >' fadls - 

* tenons without die P a a P ^tfSd g r ngemeDt * M ™ Y 

This ,c i B j ,,ClIrlITEST ’ Tablet Method" 

fils into 4e pSttr 01150 (8 by 5 by 3 5 cm ) which 

Jfah (dropper, test tube an^bottlo rf ^ neces5ai y mate 

b designed for cofebon 1 * "“P* teblets ) Th° lo P °f 
Price of the kit is *1 71 t i j f l* 10 1111116 specimen The retail 
M ^Wltteaal tabled 

,hc faiUal cost of the Idf a PP rori mately 1 7 cents, disregarding 

^ *• •** 

Utlv , i rijappvd into this lolntlon. A Wto,*" 31 1u1k one reagent 
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The components of the reagent tablet are essentially the same as id 
the Benedict solution except for the presence of sodium hydroxide 
citnc acid and sodium bicarbonate instead of sodium carbonate and 
sodium citrate However, upon being dissolved the tablet produces 
sodium citrate, carbon dioxide and a very small quantity of sodium 
bicarbonate. In addition, the heat resulting from the ionization of th<' 
solid caustic and the neutralization between sodium hydro-ode and 
citric acid is sufficient for the reduction of the cupnc ions m the pres- 
ence of glucose 

Recently, testing of several thousand diabetic unnes by trained labo- 
ratory technicians, using both the Benedict qualitative and the Chmtest 
methods, has shown agreement in 84 per cent of the specimens 15 

As the test can be done in less than a minute and requires no external 
source of heat, it is of great value to patients who are traveling, stay 
mg at hotels, and the Luke This set combines the virtues of simplicity, 
convenience, portability and inexpensiveness and is the best outfit 
available for the purpose 


C “Sheftel” Tablet Method*” 

This unne sugar test case is a somewhat elaborate outfit in a 12 by 
II by 3 7 cm plastic box The box opens so that the top forms a rad 
which holds (1) the test tube m position for heating, (2) two vials, 
one containing 60 copper sulfate reagent tablets and the other 40 meth 
enamine tablets which are burned for a source of heat, (3) a graduated 
dropper-pipette, and (4) a combination glass spoon and rubber test 
tube cleaner A color scale and durable booh of instructions arc also 
provided The retail price is $3 75, including the above reagent and 
fuel tablets Each test costs 2% cents, disregarding the initial cost of 
the outfit 


To 1 5 cc. of water in the test tube are added 0 25 cc. of unne and a 
copper sulfate reagent tablet A methenamine tablet is ptaccdon the 
metal well fust below the bottom of the test tube, and lighted The rue 
tablet burns for 2}i minutes, boiling the solution and carrying the re- 
duction reaction to completion 


The reagent tablet employs the same chemicals that are used for c 
Benedict qualitative test, namely copper sulfate, sodium or potassium 
citrate, and sodium carbonate, but with the addition of acacia an 
creatinine The big disadvantage is that an external source of hca is 
required Both the initial cost and the cost of each test are relntncj 
high The case is slightly large to he carried conveniently m the poc e 
A separate container must be prowded for the unne to be tested 
the other hand, the procedure may be done precisely and m a r° u ? > 
quantitative manner The case is sturdily constructed and quite aura i 
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D “Galatest’' Powder Method* 

This “outfit’ is composed of two tabes of dry reagent powder (one 
for testing for sugar and the other for acetone) and a medicine dropper 
contained in a flim sy unpainted wooden box 10 7 by 6 by 3 cm ( 1 ) The 
white Galatest’ powder (for sugar detection) is a mix ture of bismuth 
oxychloride, sodium hydroxide and sodium silicate (2) The “Denco’ 
powder (for acetone detection) is a nuxtare of sodium carbonate, am 
monium sulfate and sodium nitroprnsside. The cost of the set is $ 2 25 , 
or $1 00 for each of the tubes of powder Each tube contains material 
tor approximately 100 tests, so the cost is about 1 cent each. 


IVpmlt on a piece of plain white paper a Httle of the "Galatest’ 
powder (covrfng an area abcnt the size of the Hide finger nail) Use 
* ma ? of t uri « “ *» powder S Tho present 
? ST a' ‘ C ^ nSB ta *e color of the powder ranging from 
sxy-green to blade, depending upon the amount. 

i* 5 the ITT, rCdUC ? 1116 bi 7! uth o^ydJorido to black 

very simple to f ? V* 0 * Portable, and the procedure is 

- 1 - r sssf^rs as? * — 

|W SVdZ ? foUoWcd - W,n 8 ***** 

hr odor cL e ?“T E 'f r l d S A PosiUvo test Is indioated 

aWt an* minute for cxmipleUtm Tf VCndcr to Wrplo and requires 
^ «•!» «. a gray!* S * ) " aC ' ton ° 11 Pr “° nt ’ 


Even, STOOL 

fWmfaatCTl ^c^Tttac pTlS 1 ° r Wh f ° under S oes a Physical 
a rtool examination for oceTdMTT °I f ° r otber reasons should 
dooh j 5 confirmatory evidenTT b ^ 8t Ieast , 0ccult blood fa the 
S™* 01 W bowel or^vfrS T* A° f of the 

An^ Pt0Vide the rea ^ *1 persistently positive 

An adequate specimen cm k lTr emia or dknhea 

r 1 , _ 


CU ** KL Tlsrs *» Occult Blood 
R ace a nnm ^ rot < Cuaiac Test 

^ 00 * ^ SKWLi tSSfcSZ* - depre, 

KTOal drops of glacial 
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acetic acid. Add 2 or 3 drops of gum guaiac solution and mix again W 
2 or 3 drops of 3 per cent hydrogen peroxide Development of a gttn 
or blue color 15 a positive reaction The rapidity with which the co'or 
develops and the depth of color arc some indications of the amount of 
hemoglobin present. ' 


Reagents (should be kept in dark bottles, as they ore decomposed In light) - 
1 Gum guaiac 1 gm of gum guaiac in 60 cc of 95 per cent alcohol or in GO te. 
glacial acetic acid 2 Hydrogen peroxide 3 per cent aqueous solution Keep 
fngerated if possible ( In case of a negative result, it is well to perform the t«' 
on a small amount of blood if there is any doubt as to the potency of the reagents 
particularly the hydrogen peroxide ) 


2 Technic for Benzidine Test 

A saturated solution of “benzidine base for blood detection’ in glacial 
acetic acid is used instead of the gum guaiac solution The test is other- 
wise performed m the same vvaj as the guaiac on the stool 

Blood and certain other substances contain the enzyme peroxidase 
which catalyzes the oxidation of the base compound (guaiacol or ben 
zidine base ) to a green or blue colored complex An excess of hydrogen 
peroxide rapidly destroys this colored complex and also oxidizes and 
destroys hemoglobin Therefore, hydrogen peroxide must not be added 
m excess and must be added after the guaiac or benzidine solution 
Factors Influencing the Tests and Their Interpretation -Fee cs con 
tain substances which inhibit the peroxidase reaction BramUmp 3 
found that when hemoglobin was mixed with the feces, five Umes as 
much was needed to produce a positive benzidine reaction as was 
necessary when it was in watery solution A concentration of 0 04 per 
cent blood freshly mixed with the stool will cause a positive benzidine 
test The ingestion of 1 5 to 2 gm of hemoglobin (9 4 to 12.5, cc of 
blood containing 16 gm of hemoglobin per 100 cc ) over a days time 
resulted in positive tests in only 35 to 48 5 per cent of the normal sub- 
jects, however 24 Pancreatic digestion is probably largely responsible 
for this variable loss of ability to reduce peroxides which occurs on 
passage of blood through the intestines, 23 although other factors sue . 
as intestinal motility may influence it 24 Thus, when blood is taken v 
mouth, ninety times as much may be required to produce a post i\e 
test as when the blood is freshly mixed with the stool Hence when t ie 
site of bleeding is m the esophagus, stomach or duodenum, r( r 'J* " c . ' 
large amounts of blood must be lost before it can be detected b) >e 
usual tests In contrast to this, as little as 0 04 per cent blood tmw Cl 
ically wall produce a positive reaction when the source of bleeding 

m the large bowel 1 

The benzidine reaction wall often be positive on the stools or n 
persons if their diets contain meat The guaiac test is somev a cs 
sensitive , hence it is not necessary to has e the patient on 1 mea - 
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diet, particularly if cmly a blue or sbong bWgreeu color Regarded 
as positive and not the lighter shades of green It is for 

thTvc routinely employ the guaiac ^V^^mToTTe’tSt iu 
not « teosittve as the benzidine test, and that it will not detect smnu 

h TtSg for hemoglobin in the urine, the extreme sensitivity of the 
benzidine test is a virtue and makes it preferable to the guaiac test in 

this instance. , 

False Positions -A number of other substances will produce the 
green or bine color reaction besides hemoglobin. The common ones are 
milk, pus, ferrous sulfate, bromides, iodides, and copper compounds 
(such as the copper precipitate left on the walls of test tubes after 
Benedicts test for sugar) Usually administration of ferrous iron by 
month, although causing the stool to appear “tarry," will not produce 
a strongly positive guaiac reaction This is because the unabsorbeu 
mm ts either found "m firm organic combination"*® after its passage 
through the gut, m which nomonized form it will not catalyze the reac- 
tion, or ft is arfdized to the ferric state soon after defecation, when 
exposed to air In rare instances, however, iron therapy will cause a 
false positive guaiac test, apparently because some of the ferrous form 
appears in the feces unchanged. We have seen at least one case in 
which there was good evidence that ferrous sulfate caused a false posi 
five guaiac test on the stool. 

From consideration of the above facts it may be seen that a negative 
test for fecal occult blood does not rule out small amounts of bleeding, 
particularly if it occurs high in the gastrointestinal tract, neither does 
a positive test necessarily indicate that the stool contains blood. Despite 
these limitations the procedure is an extremely valuable one and should 
he performed routinely in the office and clinic as well as m the hospital. 

F.IUTimOCVTE SEDIMENTATION RATE 
in the presence of inflammation and tissue destruction ol any sort, 
various nonspecific responses among the more important of 
c is on increased production of plasma fibrinogen in the liver 17 
° sedimentation of the red cells has been observed to parallel 
n, , ^ W°°d fibrinogen B Thus, it is elevated in acute and 

mm « ec dow diseases malignant neoplasms, leukemia and lymph 
hosli 'd'toruc nephritis in the active stage, coronary throm 

abnormal diromboses in general It is also elevated in normal and 
pregnancy and during the menstrual flow It is usually de- 
terferewe ^T.ift decompensation presumably because of in 

forms of sever* f ' mctioTl ' 11 711 ay also be decreased in various 

cirrhosis of the u 81 ? bea5e ’ especially in the chronic stages such as 
hv £ not altered bj fever itself such u produced 

ftypertherm but it is often elevated in the presence of fever, in 



1178 


MALCOLM M STANLEY 

which cases it is presumed that both the fever and the elevated enff, 
rocyte sedimentation rate represent responses to an underlying mOam 
matory process b 

The erythrocyte sedimentation rate is often advantageously used as 
an aid m determining the progress and treatment of certain chrome 
infections, such as rheumatic fever, tuberculosis and arthritis It should 
be emphasized that it is entirely a nonspecific test, 20 s0 and hence is c ( 
no diagnostic value beyond that of a simple indication of the presence, 
and presumably the amount, of inflammatory reaction 
Two of the several technics available appear to be quite sabsfae 
tory ~ 8 One, the Westergren method, 31 is quite simple to perform ami 
produces reliable results m most instances In the presence of se\ ere 
anemia, however, it may be inaccurate In such instances the Bourkc- 
Emstene 32 method may be preferable, although for routine use the 
increased time and effort required for its performance makes it less 
satisfactory than the Westergren method 

Technic of the Westergren Method 

Draw venous blood without stasis Add exactly 3 cc of blood to 0 75 
cc. of 3 8 per cent sodium citrate solution in a calibrated tube It is better 
to use a tube such as the ordinary cahbrated centnfugc tube rather tlvrn 
depending upon the cahbrabcns of the synnge to measure the desired 
quantity Mix the blood and draw into Westergren tube to the height of 
200 mm ( to the zero mark) Determine the distance of fall of the erythro- 
cyte column ( the distance between the meniscus and the line of donor 
cation between the red cell lajer and plasma) at the end of exactly one 
hour 

The normal values for the erythrocyte sedimentation rate by tins 
method are I to 7 mm per hour for men and 4 to 11 mm per hour for 
women and children The values above 15 mm per hour are abnonna 
Values of from 12 to 15 mm per hour are of questionable significance 

Technic for toe Rourke-Er>ste.ne Method 

Draw venous blood without stasis Place 5 cc m a bottle with dr) 
oxalate mixture (4 mg of potassium oxalate and 6 mg of ammon him 
oxalate— Heller and Paul 33 ) Fill the Wintrobe tube to 10 mark ( 
mm ) The level of the red cell lajer is read each five minutes for one liour 
Uncorrcctcd Sedimentation Bate —Add the millimeters of sedimen a 
bon m the two fastest five minute periods and divide the sum u> ten 
This gives the most rapid rate of fall in millimeters per minute 

Hematocrit (percentage of packed cells) —Centnfugc the tulic nr 
one hour at 3,000 Ri\M and read the percentage cntbrocj'tcs 

height of packed crvthrocvtcs jqq 

Per cent cells — t 0 t a l height of column of cells and plasma 

" Corrected Sedimentation Kale '-Dense the “Corrected Sedimenta- 
tion Kate” from the uncorTccled sedimentation rale and the heimtocn 
using the reference chart of Rourkc and Emstene/ 5 " 
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Special Precmriiom for Performing Sedimentation Hate by Either 
formed use P rtJ P® anticoagulant for the tecimfc per 

the test as soon as possible after taking the sample. If 
W<»d stands more than two hours, the sedimentation rate Is slowed 
and the test is valueless 

2 Itr*' 15 that , the “ exact! ' J ccrtical An Inclination of only 
T y ac “ !erale sett5m g velo « t y V SO per cent 
tabon W ^ fluCtuati0M ‘emperatare influence the rate of sediroen 

Staffs* ^ tl00d EamP ’ e to dot “ d ^ hemolysis 

t ^ ,cnt \ bor> rate > particularly the 

to theXe The n^XXnl P 5° tbtlt 51 cm readily he done 
pensive. ^ PP aTQtu s> racks and tubes are quite iner- 
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CUNICOPATHOLOGIC CONFERENCE 
A. Stone Fheedbebc, M.D * anb Benjamin Ausanber, MD t 
REPORT OF THE CASE 

A 45 year old mimArried carpenter of Swedish extraction entered the hospital 
bees use of aching and swelling of both ankles of slstara months duration 
Family History and Post History were entirely negative. 

Pttamt lUnea began sixteen months before admission when the praUent In 
fared both anUes in a fal Although no fracture wns present he thereafter noted 
Intermittent swelling and aching of the ankle*, increasing through the y, nn 
tubhding overnight These symptoms prevented his return to work after the ac- 
cident Two weeks prior to admission the swelling spread so as to Involve the legs 
thighs, abdomen, hands and face For six days before admission he experienced 
dryness of the throat, hoarseness and slight rhinitis. There was no hemoptysis, 
coogh, expectoration, dyspnea, palpitation, chest pain, nausea or vomiting Noc- 
turia was noted bat no hematuria, frequency or dysuria occurred. The patient lost 
5 pounds In the two weeks preceding admission. 

Physical Examination revealed evident weight loss, marked respiratory dlffi 
eolty a grossly audible expiratory wheeze edema of the right eyelid, face right 
hsnd tnd arm, cyanosis of the earl lips and fingers, and slight distention of the 
neck veins The right side of the chest was depressed and respiratory excursion 
was diminished over the entire right side anteriorly Flatness and decreased breath 
sounds were noted in the right axilla and right lower lobe posteriorly 'Numerous 
crepitant and bubbling rules could be heard over both lungs Over the right upper 
lobe posteriorly bronchial breathing and increased whispered voice with egophony 
were present. The apical cardiac impulse was not felt, but the left border of dull 
oess was 12 cm. from the midline. Hie trachea was In the midline. The heart 
^nds were of good quality A loud rough syitollo murmur was audible In the 
f^rth interspace at the midstemol line where a friction rub was also noted. Blood 
Prague was 115/50 in both arms The abdomen was distended and tense with 
narked edema of the abdominal walk Liver and spleen were not felt, and there 
rV, ^ Dvidence of shifting dullness or fluid wave There was marked edema of 
*7 to chiding the thighs and of the penis and scrotum. 

Data —The urine had a specific gravity of 1 028 to 1 082 and all 
•***■“1*05 contained 3 to 4 plus albumin. The urine sediment contained occasional 
0 to 5 white blood cells and 0 to 3 red cells. One pins bile was 
one specimen The blood findings were red blood cells 45 million, 
**** Wood 9100 ^ Wood mear duwea a differ 
cstM «mna 0t 67 *** CCTt polymorphonuclear leukocytes 25 per cent lympho- 
tra *** 0311 raonocytei. The stools were negative. Blood nonprotein nltro- 
1 <7 Km. * n< ^ t0la ' proWn ^-04 B™* P« r 100 c<x, with albumin 

An £££" } 47 J®. ** 100 <*■ respectively Blood Kahn reaction wns 
examination of the sputum was negntive for tub ercle bacilli. Right 

Uw." W 6114 40 Efapartment of mS 

IUkrSl’ Mcdicnl Sd >°°l. “>d Associate Vixiting Phyi- 

School. «nd Associate Visiting Phya- 
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thoracentesis yielded 125 cc of blood-tinged fluid which contained 048 m 
protein per 100 cc. Smears of die flmd sediment and guinea pig mocuhtaonw* 
negative for tuberculosis Chest r-ray showed an area of homogeneous dcmu> ir, 
volving the right upper lobe with displacement of the trachea to the nght Tic 
ngnt lung, the left apex and left lower lung showed several areas of mottled as* 
linear density The right costophremc angle was obscured by thickened picun 
and small amount of fluid The left diaphragm was very irregular An elect roar 
diogram showed nght axis deviation, deep Si and S 2 , normal rhythm and uprfgV 
T waves 


Course - The patient was gu en a high protein, low salt diet with fluids re- 
stricted to 1600 cc On the third hospital day he suddenly complained of marked 
respiratoiy distress, and perspired profusely The recta) temperature u as then 
102° F The chest x-ray at tlus time showed a collapsed nght middle lobe The 
patient went into collapse and developed increasing dyspnea and feier He ei 
pired the following morning 


DISCUSSION 

The salient features in the history and physical examination arc 
(1) aching and swelling of both ankles of sixteen months’ duration 
progressively involving the legs, thighs, abdomen, scrotum, hands and 
face, (2) weight loss of 5 pounds, (3) a very recent respirator)' tract 
infection, (4) obvious malnounshment, (5) cyanosis, dyspnea and 
distention of die neck veins, (6) asymmetry of the chest with evidence 
of consolidation or cavitation and/or atelectasis in the nght lung, (7) 
a friction rub and systolic murmur m the precordial region 

Since the evidence points to a disturbance in the physiologic mecha- 
nisms relating to the formation of pitting edema, the differential diag 
nosis should include a consideration of the causes of anasarca Com- 
patible with tlus phenomenon are 

1 Congestive heart failure of many etiologies, e g , valvular disease, 

myocardial disease, constnctive pencarditis and so forth 

2 Cirrhosis of the liver 

3 Renal disease including glomerulonephnbs, pyelonephritis, pol) 

cystic disease, Kimmelsbehl- Wilson s disease, renal vein throm 
bosis, and other causes of the nephrotic syndrome such as 
heavy metal intoxication and amyloidosis 

4 Nutritional disorders (wet ben-ben and nutnbonal hypoprotem 

The laboratory data provides mformabon of considerable value Hie 
unne shows a good concentrating power, despite marked albuminuria 
and casts One specimen contained bile The blood is normal except o 
a slight monocytosis The absence of nitrogen retenbon is notevvortm 
There is a marked decrease m total blood protein with a reversal ot n 
albumm-giobuhn rabo The chest fluid has the characteristics o 
transudate with a low concentrahon of protein It is pertinent to 
whether the fluid obtained by paracentesis was bloody throughout 
whether the blood was consequent to the technic of paracentesis 
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Answer The fluid, as first obtained, was bloody, it became dearer 

^e”“e iStartW the sputum for 

sanly significant since only one sputum was examined Furthennor^ 
the wugh was nonproductive Study of the gastnc contents for tuberde 

bacilli would have been of more significance , 

Of great value are the x rays which show a homogeneous density 
Involving the right upper lobe, with displacement of the trachea to the 
right and areas of mottled and linear density m the right lower lung 
field. There is also evidence of fluid in the nght pleural space, and 
mottled density in the region of the left apex and m the left lower lung 
The findings thus indicate a process involving the lung bilaterally, with 
atelectasis of the right upper lobe Focusing attention, for the time 
being, on the pulmonary process, we must consider the following condl 
Hons in its differential diagnosis 
1 Tuberculosis 
2. Bronchiectasis 

3 Primary carcinoma or metastatic malignancy particularly of the 
miliary variety 

4. An acute pulmonary process of bacterial, viral or fungous origin. 

5 Pulmonary processes secondary to disease elsewhere such as con 
gestive failure or pulmonary emboli 
6. Extrnparenchymal thoracic tumors, such as neurofibromas, der 
mold cysts and the like. 

7 Silicosis and rarer pulmonary disorders such as beryllium poison 
big and bronchiolitis obliterans should also be mentioned 
The combination of extensive bilateral pulmonary disease and gen 
ralfeed edema with low total blood protein, reversal of the albumin 
Jomilln ratio and albuminuria help rule out many of the conditions 
I'led above, such as carcinoma and otber tumors, acute pulmonary 
a actions pulmonary emboli and primary pulmonary disease with the 
-Pl'oa of tuberculosis and bronchiectasis, although one must always 
r n mind that two or more diseases may coexist and yet be totally 
on l? ale u from a pathologic pomt of view 

nnm C m heart disease in general as the cause of these pho- 
lirlJT' Mr. present illness up to the time of admission is slngu 
rim ^ n. ° • spnea, orthopnea, cardiac pain, history of hyperten 

firHhn°m° n I ™ ,r ’Fos logons of heart disease The only positive cardiac 
» frirH ' Ver u t ^\ eft J ,ordCT dullness at 12 cm and a murmur and 
thormea a T? > " ^ ourdl interspace. These signs and dyspnea, or 
mo^wsi and cyanosis are explicable on the basis of the patent pul 

positionnl dlrtnrff 'd ec J tTOCar diogram which probably reflects a 
~al dWortion of the heart, perhaps related to the pulmonary 

crmdUom 111 ^ dl l Rn0St,c vdue to help exclude 

riiow low voltage, such as constrictive pericarditis. 
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myxedema and extensive myocardial disease The normal quality </ 
the heart sounds, furthermore, justifies this interpretation 
Liver disease, such as cirrhosis, may also be excluded The spleen n 
not enlarged, there is no evidence of portal hypertension, the blood is 
normal Generalized edema and marked albuminuria are not usualh 
found in hepatic cirrhosis It should be remembered, howexer, that pu! 
monary or peritoneal tuberculosis occurs not mfrequentlv in patients 
with cirrhosis of the liver 

There are several features which militate against nutritional duor 
ders as bemg the underlying basis for this clinical picture The history 
provides no evidence of an madequate diet Furthermore, on physical 
examination there is no other evidence pointing toward a vitamin or 
protein insufficiency This is important smee malnutrition results in 
multiple deficiencies 

We must now consider the kidneys as a source of the edema It is 
obvious that, with continued loss of protein through the kidney, one 
might reduce the blood protein concentration to a point sufficient to 
account for generahzed anasarca This occurs classically m the neph 
rotic syndrome of chronic glomerulonephritis, amyloid nephntis, lipoid 
nephrosis, Kimmelshehl-Wilsons syndrome Unless we are prepared to 
make two diagnoses, the pulmonary lesion renders most of these possi 
bilihes unlikely except for amyloid nephrosis 

It is probable that the pulmonary process is of long duration in view 
of the fact that the right chest shows collapse of the upper nb cage 
The long clinical course, the physical findings, and the picture of the 
lungs by x-ray are consistent with the diagnosis of chronic pulmonan 
tuberculosis with cavitation of the right upper lobe The negative 
sputum and the absence of cough, fever, clnll and night sweats are not 
necessarily incompatible with such a diagnosis As mentioned before, 
study of the gastric contents for tubercle bacilli might have yielded 
significant information The weight loss is also consistent with a dug 
nosis of chronic fibroid phthisis The clinical finding of a wheeze sue 
gests bronchostenosis which might also be in accord with atelectasis 

and fibrosis of the right upper lobe 

If we accept tuberculosis as the probable nature of the pulmonary 
disease we can readily relate the renal pathology and anasarca to it j 
making a diagnosis of amyloidosis The latter is a well known comp 
cation of low-grade chronic infection The terminal picture is o no 
particular interest except that the evidence of collapse of the ngn> 
middle lobe associated with shock, dyspnea and rising body cm 
perature points to a terminal pulmonary' process 

Clinical Diagnosis 

1 Nephrotic Stage of Chronic Glomerulonephritis 

2 Fibroid Phthisis 
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3 Exudative Pulmonary Tuberculosis 

4 Bronchiectasis 

5 Pulmonary Atelectasis 

Dlsameri Dlagnosir , 

1. Pulmonary Tuberculosis, bilateral, with cavitation of the right 

upper lobe, and bronchostenosis 

2. Renal Amyloidosis 

Pathology 

1 Diffuse Jiealed and active pulmonary tuberculosis with cavi 
tation. 

2. Tuberculous bronchostenosis of right upper lobe with atelec- 
tasis 

3 Generalized amyloidosis with amyloid nephrosis 

4 Focal necrosis of liver and slight acute intrahepatic peri 

cholangitis 


COMMENT 


This case was presented in order to stress the importance of consid 
ciing the complication of amyloid deposition m any chronic disease 
Amyloidosis presents the following important clinical features Eighty 
per cent of the instances of amyloid disease of the kidney spleen and 
liver occur in association with pulmonary tuberculosis Other condi 
tions with which amyloidosis may be associated are pulmonary mfec 
horn such as abscess and bronchiectasis, chronic bono infections such 
as osteomyelitis, malignant lesions, such as leukemia Hodgkin s disease 
and multiple myeloma, subacute bacterial endocarditis, and other 
onic systemic diseases such as syphilis, malaria and gout More 
rar y amyloidosis occurs without any definite underlying disease. 

1 Jt 'll 05 * f'cth'Uts, the presence of amyloid deposits is only of patho- 
oglo nterest and causes no overt physiological disturbance, however, 
UrH' Tn uJ >a *! ents c ^ n * ca l picture is characterized by edema forma 
“2? at times b y ^dney failure The deposition of 
“mytoid is often sufficiently widespread to involve the kidney liver 

XTw Ti^ Tn y I* 61 organ! 1116 che mical nature of the de- 
PCW has not been fully elucidated, but it has been established that the 

‘"m f 6 comb,nahons of Protein with sulfate 
«nd hL^rin Tu' !U l de5 2!^ idl rekted 10 chondroitin sulfuric acid 
dteiaU^fof ^ material 0ccurs when there are 

always in “" mu ' ™™ binati ° D since « takes place almost 

fcdcd to ^knSd^m b l d l tl ' e m f Un l: mechanisms been sub- 
20 per cent of !timul c atl f n 15 111 chronic infection As many 

<W amy Imd^dtrajrfhfnt^ Infection are said 

> d deposits of some degree at autopsy It should be borne 


a s 
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myxedema and extensive myocardial disease The normal quality of 
tlic heart sounds, furthermore, justifies this interpretation 
Liver disease, such as cirrhosis, may also be excluded The spleen is 
not enlarged, there is no evidence of portal hypertension, the blood is 
normal Generalized edema and marked albuminuria are not usually 
found m hepatic cirrhosis It should be remembered, however, that pul- 
monary' or peritoneal tuberculosis occurs not infrequently m patients 
with cirrhosis of the liver 

There are several features which militate against nutritional disor- 
ders as being the underlying basis for this c lini cal picture The history' 
provides no evidence of an inadequate diet Furthermore, on physical 
examination there is no other evidence pointing toward a vitamin or 
protein insufficiency' This is important since malnutrition results m 
multiple deficiencies 

We must now consider the kidney's as a source of the edema It is 
olmous that, with continued loss of protem through the kidney, one 
might reduce the blood protein concentration to a point sufficient to 
account for generalized anasarca This occurs classically m the neph- 
rotic syndrome of chronic glomerulonephritis, amyloid nephritis, hpoid 
nephrosis, Kimmelstiehl-Wilson’s syndrome Unless we are prepared to 
make two diagnoses, the pulmonary lesion renders most of these possi- 
bilities unlikely except for amydoid nephrosis 
It is probable that the pulmonary' process is of long duration m new 
of the fact that the right chest shows collapse of the upper nb cage 
The long clinical course, the physical findings, and the picture of the 
lungs by x-ray' are consistent with the diagnosis of chronic pulmonary 
tuberculosis with cavitation of the right upper lobe The negative 
sputum and the absence of cough, fever, chill and night sweats are not 
nccessanlv incompatible xvith such a diagnosis As mentioned before, 
study of the gastric contents for tubercle bacilli might have yielded 
significant information The weight loss is also consistent with a diag- 
nosis of chronic fibroid phthisis The clinical finding of a wheeze sug- 
gests bronchostenosis which might also be in accord xvith atelectasis 
and fibrosis of the nght upper lobe 
If xxe accept tuberculosis as the probable nature of the pulmonary' 
lseasc w e can readily relate the renal pathology and anasarca to it bv 
making a diagnosis of amyloidosis The latter is a xvell knoxvn compli- 
cation of low-grade chronic infection The terminal picture is of no 
particular interest except that the exadence of collapse of the right 
middle lobe associated xxith shock, dy'spnea and rising body' tem- 
perature points to a terminal pulmonary' process 

Chntcal Diagnosis 

1 Nephrotic Stage of Chronic Glomerulonephritis 
2- Fibroid Phthisis 1 
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3 Esu dative Pulmonary Tuberculosis 

4. Bronchiectasis 

5. Pulmonary Atelectasis 

Discusser's Diagnosis 

1 Pulmonary Tuberculosis, bilateral, with cavitation of the nght 
upper lobe, and bronchostenosis 
2. Benal Amyloidosis 

Pathology 

1 Diffuse healed and active pulmonary tuberculosis with cavi 
tation. 

^ T tr’° US breach ostenosis °f right upper lobe with atelec 

^ Generalized amyloidosis with amyloid nephrosis 

°f bver and slight acute intrahepabc peri 


^ COStMENT 

ding t h r ^ ente ^ 111 order to stress the importance of consid 
Amyloidosi, ca * i(>1 ’ of amyloid deposition in any chronic disease, 
per cent nf iL. • t l<! following important clinical features Eighty 
liver occur ris(nn< '’ es °f amyloid disease of the kidney, spleen and 
Boas with j P u bnonary tuberculosis Other condi 

Hons such m „n, amj ’ ° f < ? sls ma y l 36 associated are pulmonary infec 
M astcomveUhr ^ bronchiectasis, chronic bone infections such 
wfl multinln ’ Snant < r a0DS ' ^ch as leukemia, Hodgkin s disease 
chronic svstpmin^a CTma ’ ^bacute bacteria] endocarditis and other 
tardy amvloirlndJ 11503503 ’ s H c k 83 Dpbilis, malaria and gout More 
la niost paH en t,°u UrS wltJl0lIt ftn >' definite underlying disease 
kgic interest nnrl ° P resencB °[ amyloid deposits is only of patho- 
Wffle pahents °Y ert Physiological disturbance, however, 

h®®. ribumfnuntL p ch f re 35 characterized by edema fonna- 

“'J'lold is often o,re„ at ,{ lnles J ^' Sidney failure The deposition of 
Wen and mo™ widespread to involve the kidney, liver, 

not been wjj Qrgans Th® chemical nature of the de- 
^bstaneg or tubstnnnLf u ®*dated, but it has been established that the 

Polysaceha^M? "i f “mbmations of protein with sulfate 
heparin The denorfH*^. f e , related to cbondroitin sulfuric add 
.^raUons of antfbodTLft? ° f ^ n1aterlnl occurs when there are 

5,1 oondiboM to J&£?**** SmC ° St pkce nJmort 

(0 Prolonged stimdn 40 m f l ’ n ,c mechanisms have been sub 
P® cent of Jj M in chronic infection. As many as 

^ amyloid deposit, n c° f du "°j lfc tuberculous infection are said to 
P of some degree at autopsy It should he home 
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in mind, however, that amyloid deposits will often clear rapidly fol- 
lowing eradication of the underlying infection or other processes which 
lead to their deposition 

Important in the diagnosis of amyloidosis is the Congo red test The 
technic and results of tins test have recently been studied 2 
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OBESITY AS A MANIFESTATION OF NEUROSIS 

Heney B Riceabdson, MB , FA C.P * 

In publications on obesity comporath ely little attention has been 
£», ^ 'I* psychological aspects, exceptions being Bruch, 0 0 1 and 
e > yet obesity is related to eating, and eating and subsistence 
1C( ,,°' l ! on 8 ( [ le mQSt basic of human needs In the kfe liistory of the 
ual the ingestion of food is one of the earliest adaptations to 
flit foUow,n S on ^ tbe establishment of respiration and 

cgntrol of temperature Throughout life the acquisition reception 
For are strorigly tinged with emotion. 

®d wh ° I lur I xlse oE Ibis discussion the obese person is one who is fat 
*Uh tb° COme5 . **? Ibe physician for reduction in weight In common 
M one r * e Profession, I cannot spealc of obesity in general, 

bice tniT rif °* jbeumatic heart diseosb, since many and perhaps the 
wdnKt Tw ^ 0 , 6 Persons do not consult a doctor about their 

and endoi’f'n 'P^ a< bP os by have been distinguished, the exogenous 
btdbvvfr, ° tU t,J,7cs ’f f ,e latter is a heterogeneous group character- 
6w flttimu K US " nQIna b’ es of the metabohe and endocrine systems The 
Thoe 5 P reva ' ent and the endogenous form is relatively rare, 
is between nuLj!L e e ® 1 ” l j s,n 8 and mean little Actually the distinction 
% Without rl ^ jj f e5lons or abnormalities of function and obes- 
(ectiimaye he^ , , ce of these The accepted terminology is ob- 
autot nothlnu inct j "JPbes *bat fat can be manufactured internally 
°hesttu of ihnrni Cnt °‘ " le term exogenous obesity I prefer the phrase 
women I am ,. Y „i, r j 0n ^mce m ost of my obese patients have been 
tnce ronflrms tVi i? men ^ TOm Ibis discussion although my expert 
‘kwwistrated in °b Jerv ation that psychogenic influences can be 
^he large vnlnm ° both sexes (Bruch 1 , Rennie 10 ) 

{"d Intermwli, lrv 1°, work which has been done on the total 

r'" reviewed el,- "fbohsm of fat in normal and obese people has 
^ oE it, hmv ( w^' V J (bbrBob 0 R 0 ny>», Conn*, Newburgh 1 *) 
the conservatinn ^ ee< ^ s 1° be evaluated in relation to the principle 
been adenuntel °,. ener Sy This and other aspects of obesity have 

7116 

bo^ltal , tho De P artoe nt of Medicine, Cornell Uni 
A “°ch l e Prof.?'' New lorY. 

of Clinical Medicine, Cornell Univenity Medical College 
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physical aspects of obesity 

conservabon of energy*™ simply *that ~ Tbe P™ 01 ? 16 o{ & c 

subtracted from a closed 2 * ! T 87 ^ nDot be ad ^ed to or 
ment A teakettle full of water K ?7 throu S b the external envxron- 
calones to dm water * to L D Iv T 301 ? e ^ way to add 
instance, by setting the kettle * e en wonment, for 

only way to cool ft 7to He tL ^ Water 15 hot > * e 
calones to radiate into the cooler afnm.V^ ? ove and Permit the 
>s put into a thermos bottle wb. ^ tmos P here of the room If the water 
^ at die same SpS^^^ b A " dlat,0,1 m or °«* it will 
energy nor lose it The human bndv 1 6 ^ 1S ’ ll neither gam 

calones in the form of fo^dstuff^c* 5 2 if° Sed system ^ whlch can store 
energy 0 f food can be added to the "*5 3S ^r* 6 form of heat ^ 
gesbon of food calones and enerS ySt ? m ° nIy by means of the m- 
mg calones into the environment nrh^h^ rcanoved onI Y by dissipat- 
'vork The only practical wav tn y e Performance of mechanical 
physical exertion Therefore ** loss IS to ]n crease the 

fewer calones must be nut m th/n 1 f °, be removed from the body, 
be taken out tlian are put m are aben ° ut ’ or more C£dones must 

probable thattibe^befe person basal ™ etab obsm it was first thought 
bon in die output of calories as dm beC0m , e fat because of a reduc- 
! n s P l te of a large volume of in VP a '7 M ^ 6 baSfd metabolism but, 
been renfied The same is true of ?? ,gatl0n > assumption has never 

stuffs (Rony 10 ) Hypogtycemia is nl? Specific d >m a mic action of food- 
ease of an organic Jcsfon of the * 0mp ™ ied b >’ obesity in the rare 
intake of food It mercies the anSS*** 5 Ut * CtS by lncreasin S 
a ^^ bod °f pre\ enting die attacks ’ ° r dnves *he pabent to eat as 

average from the roSuTe uL°ffr J erSons doK not dlffer ° n <!*> 
or calones per hour » tho same does , not mcan “"at the oulpu. 
"““I 0 " Tlle Sasnl mctabol™ “ S “I! lar “*'o‘iual s of norma! 
nd this is increased m obesitv hem? ^ ^ terms of body 
ssue m the form of fat The basal' °u f 16 accu muIabon of inert 
n uould be expected from dm meto b°hsm is, therefore, greater 
non 1705 ? cvsen Assurr “ng that dieh^nh! f ftj / 5cbon mg tissue which 
rum i° nn I t0 tbe basa ^ metabolism m r ,i!^ '7 Ur bour metabolism is pro- 
gr atcr Uian it was before the accum i b< f lty ’ tbe out P ut of calones is 
Th,s f 3C ( , , accumuIabon of the excess fat 

ilmctf A C c " 1>0 ™ cd that 

>’>" to the urud slW r AsSum,n « Hint he! bL a ft f n , d , S1C " c, e ,,ed ISO pound* 
nnI Stan<hrdi 'W enn miI ] M b f aJ rnetabol^ nomM ] accord _ 

I <> tms b} tier bodv surface of 2 square 
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metro and find that she eliminated at rest 74 calorics per hour After sho had 
gained weight to 340 pounds she had a surface of 2.62 square meters and climl 
Gated 97 calories per hour Thus her expenditure of energy under standard con 
ditiam of rest, had Increased 31 per cent. Therefore, she could have maintained a 
podtlve energy balance b) two means only cither by eating more or by exerting 
kftdf less, than when her weight was normal 

Actually she did both When she was becoming fat she customarily drank two 
of mitt: a day while lying in bed. Besides food sho took two or three al 
Gooobc drinks a day plus a weekly indulgence In a larger amount. Sho also rc- 
her output of calories drastically By long professional Iiabtt she was a 
*°d. when she gave up her work sho continued to stay awake most of 
h T 3 ? 11 ® a rKnT ^ k tad. The result was that she slept the entire morning 
ict. of die afternoon. On several occasions she overslept a 5 r vi. appoint 
Lin.r 5 a “? tad a habit of lying in a warm bath, smoking and reading for an 
re period Thus she could readily retain her weight in spite of a 31 per 
°°* kame hi her basal metabolism 


n v. c ^. ect * ias ^ >een foiind m the basal metabolism of fat people, 
been 011 directed to their muscular efficiency Evidence lias 

of pn^ 01 ^ °^ >ese perform work with less expenditure 

hated i , n J )rm£ d individuals This finding has not been substan- 
prove, th i observations It is probable, however, though hard to 
^ther k person has a greater mechanical efficiency in 

Possible u, ? i he not on Iy refrains from muscular effort as much as 
As in thrt nU j econom taes in the use of it when she exerts herself 
of incrM^vt m P 1 S ^ e uses ^ bead to save ber hands Either form 
question wi , ^ proved, would merely give rise to another 

of enerev 8 ^ *°°d hi take not adjusted to the decreased output 
other word* ? ?! ma l nta ta a normal amount of adipose tissue? In 
^hfch the 0 J! , e rferes with the usual process of homeostasis, by 
In »&“'! ad f u ^ Itself to the bodily needs? 
temivoly stndwi a “? ve ’ the intermediary metabolism has been in- 
Non by which t f i ''f theory holds that there is some positive attrao- 
&an hr the rtryJt i* ."P^ted and retained in the tissues more readily 
Jt leu indenend ndlvidua ' The fat deposits can be viewed as more 
“Poma, to hi. en °t th e energy exchanged after the manner of a 
kt, hrejpeotivp a tumor satisfies its demands for 

the other extrem r le il ener S>’ requirements of the rest of the body 
ev tdetices thnt u. *V e one w h!ch appears probable from existing 
re< Wreinentj fm- at de P os tts are at least as sensitive to the over all 
'.'hbral An ’ n °hese as they are in the normal indi 

^Posits exert rr*r, te posihon might be tenable in which tbo fat 
'ew to attraction in the obese, but are still responsive, 

h* rare cates of li n °vn, to dle ^m'gy requirements of the body 
j?tt of (1^ PiptilHa in which excessive fat is laid down in one 
^WTHduslL^^f 111 ® 110 ^ might suggest this possibility A 
gnt follow from an example cited by Bony 1 ® of 
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j 7 a " wh< ? had a P iece of abdominal slan transplanted to her hand 
Later when she accumulated abdominal fat, this piece of tissue became 
obese Lut not the rest of the hand It is well known, further that sex- 
ual differentiation includes differences in the distribution and amount 
of adipose tissue Unfortunately for the understanding of obesity tins 
ipophihc action has not been demonstrated m the ordinary case Obese 
persons of all types, according to Newburgh, 13 Jose weight at a rate 

bssts °s S3? to ° f 1“ S" 1 ." ° f 

nitrogen balanop ,n tw * V 3at obese individual remains in 
rcduSn ,7^,^ 5! ° f 3 sta , r P reduchon of "done intake This 

struebon of f„d y bssS n0m,al PerS ° n COdd t0,erate de - 

b z e f abnoma,,y h,eb 

concentration which tZj ara, ! atm ? , W °° d OT fluids, » 

foodstuffs for current needs .t’'. 0 / 1 ' organisms to use the 

mechanism is suggested by tire work n^T """’.m glycogen Such a 
beck 4 ) who tnmffl mfc f Y LVl ° k f L g and 1,15 associates (Bro- 
m a sl ort ncnod rA ! ^ ^enty-four hour allowance of food 

T'? had a boater r.se nr the respna- 
not trained Tins observation 2 °rJ °^ g ucose dian did those which were 
carbohydrate into fat Mo A A eS an increased capacity to convert 
tra.ncdn.te m tint Lv Z 1 behaVe somewI " at hke the 

•hen n^e up for" “ L„i > ' ^ htth ! '" d 

of reducing without iosing any fe“ A^hS U 7 0Us1 . 1 f '7 1 ” 0, . ,ons 
diet divided mto several rrmnh „ i Al “ baS adv ocated a low calorie 
At tins point we must not ?„ . 2 “ a (Ieatoe nt for obesity 

the patient maintains a ennui T le ■ eonservahon of energy Suppose 
and then 00 “ t„ C at t n "' e ’ S ' ,t ' V,(h lbree “«* » day, 

bn, consumes mo" of *!s m ZTJTX T* 
after the heaw meal must ,nnv A A ^ le ^ at Av ^ ic h 1S l ai d dowm 
die tw ent} -four hours unless she redf be , 0Yldlzed during the rest of 
amount equal to the fat dpnnc i i t UCe , s ber out P ut of calones by an 
sclHe, s m order to rc tal n?h° Z ^ ^ ' VOT *' sho ^rt L- 

it is suffieient'bere foquofe'fte shff' ° f r" 5 ,nfenne(Jl:,r >' metabolism 
-‘here „ no uneon.ested ItSfencn T"' fmn Ron >'' s that 

intermediary metabolism of fit fW f ai3 y specific disturbance in the 
of obesih M could be regarded as a major cause 

part which is pln\ ed by the^nternaV*" 008 ~"' Ve may now discuss the 
obcutx of the usual tvpe Hero n ' u secretl0ns 10 the development of 
kiov endoenne patients arc A 0 Sn ar d against another fal- 

docrinc Tim reasoning becomes shl] i/ re /° re ; obese pabents are en- 
b ° ecomes stl]I Jess tenable when we reflect that 


V 



OBEjmr AS A MANIFESTATION’ OF NEUItOSIS 


1191 


only a small proportion of patients with manifest endocrine disturb- 
ances also have obesity' Many endocrine diseases provide examples of 
lean patients as well as fat patients Most diabetics are thin, but some 
are fat Destructive lesions in the neighborhood of the pituitary gland 
can produce either Frdhlich s syndrome or Simmonds cachexia Both 
ranatmns have been reproduced experimentally in animals In a series 
of hypogouadal dwarfs 1 recall some who are fat, some who are ema 
eiated, and some who have the normal amount of fat The same van 
atai occurs in women after castration or the menopause The only 
ocrine disturbances which are conspicuously associated with obesity 
are Cushings disease, destructiie lesions of the hypothalamus and 
emuctiisni Many women with thyroid insufficiency are fat, but scarcely 
nwI D °i 1 10 be ca ^ ed °b eie Fatients with myxedema need not be 
In general, the endocrine disturbances affect the distribution of 
ffloro toon the total accumulation 

mis ' ml* man y endocrine disturbances can be associated either 
i 0 *y or the reverse might be explained on the theory that a 
mo» a , et 011 obesit y in one of tivo opposite directions It is 
othrr^Ln 3 e bowever - that the action of hormones is complicated by 
itmtad n0tably Psychogenic factors These can be demon 

tonal “ mportant part of tho etiology of many diseases of in 
8°aadal funcUo" m ° S ^ readb y bl Graves disease or disturbances of 

an U dc ™aaxtrably of endocrine etiology is rare even in 

tho ueneral wb ® reas f at people constitute a large section of 

dottum a ^° n ‘ ordlaar y obesity very bttle evidence of en- 

tal and senioi T ^ can , bc found. The obese woman has normal skele- 
'“buiees has m ^ c j erisb “ sbe tends to remain single but in many 
arche st the em m ^ borne children Usually she has her men 
“yds mav r , e “ 111 hvo °f m Y patients, her menstrual 
ceeds 30n nni, ,i !c ^ undisturbed even when her weight ex- 

he secondary to the lrre S ulanti ea occur, they appear 

^ restored sW,l„ u obes t y, because the menstrual cycle can often 
«ty eSect of obrslhm S'ttmg rid of the fat (Labbe 10 ) Such a second- 
Mnea pins hue KA nduced b y overfeeding upon the estrous cycle of 
A b«W wuT ° bs T ed hr Papanicolaou » 

* w etplajrWt n™ ““bols the accumulation of fat would have to do 
'b' 1 a Person k U ® b , 11 *? Physiological effect It is not enough to say 

n J 5t be shown m k? nb i baS , ai1 en docrine deficiency this deficiency 
J?'* 1 on the various _ related to obesity either through a direc’t 
“aough an indirent £ rocesses concerned in the metabolism of fat or 
Such m m ° ^ e a PPehte or on the total exchange of 
ZT^ but rannrrt m^vi be< ?' deinon , st ^ted in hypothalamic syn- 
further niA ' ustL ® a b'y be extended to other types of obesity 
W eVld “ co Even in the special cases mentioned the her 
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monal control of the adiposity has not been shown If and when such 
a hormone is isolated and prepared for clinical use we have a nght to 
expect that it will act like insulin or estrogens, that is, it will produce 
the desired effect in proportion to dosage Too little of this hormone 
should get nd of some fat, but not enough, too much should get nd 
of too much fat, and the proper dosage should bring about a normal 
u eight 

The fact that such a hormone has neither been isolated nor demon- 
strated is no proof, of course, that it does not exist The practical point 
is that the physician is expected to act as if he had an effective prepa- 
ration in hand ready to administer to the obese patient. Such an ex- 
pectation is often implied, not only by the obese woman but also by 
die doctor who refers her for treatment To meet this requirement the 
physician has only a limited number of potent endocrine preparations 
at lus disposal 

Of these die most promising is desiccated thyroid This reduces 
w eight but mainly m those patients m whom the insufficiency is marked 
enough to be detected clinically Depression of die basal metabolism is 
no evidence m itself of thyroid insufficiency, unless it is well below 
minus 20 per cent (Boothby 3 ) If the low basal metabolism is not due 
to thyroid insufficiency, it is not influenced by thyroid medication as 
a rule, and die extract has no effect on the body fat Patients who have 
clinical myxedema can be restored to normal m respect to their clinical 
condition and basal metabolism by means of 2 or 3 grams of desiccated 
dmoid a day The usual obese person shows no such effect I recall 
a fat dietitian who took 8 grams a day (measured in dry weight) and 
its effect was no greater than so much milk-sugar A patient came to 
die wards of the New York Hospital some years ago, she had taken 
30 grams of desiccated diyroid a day for years, at the end of which she 
still weighed ox'er 300 pounds An obese patient now under my care 
stated that she required 30 grams daily of Armour’s thyroid in order to 
lose weight Some patients wndi Graves’ disease are fat Estrogens are 
cquallv ineffective, even when given in large enough amounts to pro- 
duce dieir characteristic biological effect, as showm by the vaginal 
smears Gonadotropins and pituitary' preparations, xvhatever effect they' 
may’ ha\e in women, do not of themselves influence the body weight 

It often happens, of course, that an obese patient receives an endo- 
crine preparation of some sort and loses xx'eight But this is no evidence 
lat the preparation has any' biological action on the fat apart from its 
psy c lotherapeutic effects When the emotions are involved, as they 
u . su , i i a 7 H) am ^ cna ^ on from healdi, it is enough that die patient 
should belicxe m the remedv to produce a psvchological effect on die 
disease IF endocrine preparations were not axailable for the treatment 
o obesits the patient would probablv be equally benefited by some 
other form of medication 
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In short, it is still a question whether the vital processes which are 
Involved in obesity of die ordinary type arc normal, or whether they 
»re characteristic of the obese. So far as present evidence is concerned, 
t u unnecessary to postulate on abnormality (Newburgh 1 *) Accord 
mg to von Noorden as cited by Du Bois," the ingestion of 200 calories 
a ay in excess of the energy requirements is enough to lay down 17 
pounds of fat in twelve months 

ypo.hakmu. —Lesions of the hypothalamus such as tumors, in 
^„r j ° r 1 ln( ^ e5 > are bnown to be followed in the human by pro 
bv effects produced experimentally in the rat 

and it, W , er ® *bown by him to be independent of the hypophysis, 
bv Lnno- 001 ^ 0a bas confirmed by recent work, ns summarized 
ravonoifs EjfJS co ' w ' Jrkers 4 These authors ascribe the obesity to the 
due to „ dEJTt* 6 ° f tb , e “Pe^ental animals, and conclude that It is 
oi the fond t \ anC ^ P rimari] y involves the quantitative control 
^ass(S ^rt?„Tf!!!. 1 ; nV i S1J ? Sested thatthe hypothalamic lesion 
ration n! Fit r „ S de *f ct 111 the ability to oxidize fat or in the mobili 
than the hvnnJh™ 15 ! Actianon the glands of internal secretion other 
hypoph^u has not been excluded 

wived in hmnnn ^PP'-htO' -dceping and physical activity can be ob- 

to da with the hvnntV, T ° f ord “ ar y type How much they have 
*»tm for the ^Tothalamus is not known This region contains the 
110111 provldo a rn« utioti of emotional activity', and its known func- 
Pbysica] express, cm < * n. c ? ordln ating psychic determinants with their 

f'aolllo] A ^ the form of obesit y 

althniKd^ 1 * Acuity —It is well known that obesity runs in 
''tved.TM, fnr+ dE P ^ aren f “ooptions to this statement are often ob- 
development n f n^EjJ 1 °' VeVer ’ additional mechanisms for 

2® be transmittal r rn ty ' at most describes how a predisposition 

Wr I wish t« generation to the next In using the heading 
two ways or both ofuf 5 ^ 6 tbat trar m rm S5ion can take place in one 
ftaetically tbrounh th» on ?®’ hy genetic inheritance, or extra 

setting / jp-v,, dle fanul y hfe and its social and 

atr - available f nr 1 , ° n l Evidence for both forms of transmis 
Genetic inwE/ obesif y (Rony 10 Bruch*) 

Jl'bow ndc^ ^ ^ been in a special strain 

d? 11 a bo suggests B h com P ara tlve weight of identical 

it taid to retain “^iwy factor in the Mendelian sense. Such 

ft**- 10 a -" Sr Weight - 111 1116 ab5ence of severo 

. ®ot dear to m« h than nonidentical twins or siblings 

to wbetber tteJe *****1 a* duo 

7 ^ of the same inHt^ aCt i° r twins are essentially a dupli 

by other ^ PeoDll” Th * regard themselves as one, and are 
ar ° opened is em °bonal environment to which 

some Favoritism on the part of a parent, for 
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instance, is scarcely possible because of the lack of distinguishing char- 
acteristics and because sibling rivalry due to difference in age or sex 
is eliminated Instances of identical twins who were separated at an 
early age and yet continued to have the same weight far into adult 
life have been reported to show that the environment has little effect 
compared to the hereditary' factor Such observations to be conclusive 
should include twins who have been separated at birth, because the 
mother-child relationship m earliest infancy (Bruch 0 , Ribble 17 , Wal- 
ler-’ 3 ) is of great importance for the neuroses of adult life 
Studies have also been made of the family incidence of obesity with 
the result that a correlation has been observed between the build of 
the parents and that of their offspring Transmission is said to follow 
a Mendehan pattern through the medium of one to four genes 
It is possible to assemble equally strong evidence m favor of trans- 
mission through extragenetac channels Bruch 0 has made extensive 
studies of the “family' frame” of obese children including statistics 
which show an mcreased incidence of obesity among the parents These 
families gave abundant indication of transmission from mother to child 
through the special emotional relationship which exists between them 
Transmission of obesity through the family environment can be pic- 
tured in the case of the adopted child of foster parents When a blood 
relationship exists, as m the usual case, it facilitates the transmission 
through psychological channels because it intensifies the emotional re- 
lationship between the generations Thus the two points of view are 
compatible The modem definition of an inherited constitution puts 
psychological traits on a par with physical characteristics The manner 
in winch the inheritance is expressed in the offspring is unknown, 
whether through the endocrine sy'stem, the various metabohe processes 
or through the nerxous system Among the activities of the nervous 
s\stem must be included those which mediate the formation of a neu- 
rosis 

OBESITi AS A MANIFESTATION OF A NEUROSIS 
Obesity' of the common or exogenous type may often be regarded ar 
the pin sical expression of a neurosis, tins seems to me to be true ol 
the majority of obese patients whom I have had the opportunity tc 
o sene The reason both for the accumulation of fat, and for the diffi- 
cu ty m getting nd of it, can often be described in psychological terms 
as shown by Bruch for obese children 007 Rennie 10 describes obesity 
in ac ■ ults as an emotional disturbance In evaluating the evidence it 
should be borne in mind, as stated below, that a neurosis can exist 
cither independent of, or coexistent with, abnormalities m the physio- 
logical mechanisms 

One characteristic of neurosis in general is that the patient usually 
MI cr ! !° su ffcnng is not like the pain or discomfort of organic dis- 
ease, but it is of a peculiar intensity- and highly distressing Another 
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<&»racterirtic of a neurosis Is its destructive quality, the pntient sup- 
presses a part of her personality in order to function better with the 
*7“^ This is a pathological adjustment and can be maintained 
tm ty° ecause ^ a psychological gain to the patient, who chooses 
subconsciously the lesser of two evils This gain can be accomplished 
ougfa symbolism as will be described below 
Neurotic characteristics are extremely common in obese women as 
“own in the following examples 

it a'cl! ^ ^ at a fJ ccts pride and she has to laugh 

hmslf be ur ^ een bewildered for seven years, threatening to engulf 
_ , * at ' not wei gh herself for two years, it was too 

time t, , 6 r Mto 8 ^' eise ^ a eanccr She has been large for a long 



kejtnob a l 1 was aestru cnve in more ways than one, it forced 
fusion* TT ier P ro *' essfon aI career, which was one of her two great 
tWaa-t,) jf 1 ™ was accompanied by incipient hypertensiv'e car 
Sot be and breathlessness at night in which anxiety could 

A h I ^ U " EUlshed from ^ac attacks 
fal staiire. C nnfI 0r T? 0 2 women have symptoms of anxiety for 

teuelf Wj ^ as a pulse in the morning and finds 

ksttintkm 1)61 k reat k in order to control it. She gives a classical 
wd caa find ° P rernaturo beat She feels “jittery and trembly" inside 
Mtiitlonjii . r f Ur| S place, if she sits down she wants to move 
^ receiving B e ^ een ' von< lering if her family knew that she 
l Wop of ® P s J' 0 “ la Wc treatment Something stuck in her throat like 
4iM 011 , an , ’l 16 c°uld not swallow She felt that way as a 

Parents to know abo ^ <me some H 1 l n S which she did not want her 

*^kfrom < thif!j^ t f <md '^ e P Te& rion is common, the same patient stays 
has lost o t OT waen ®b® l 113 broken diet and is gaining weight. 
**4 dtprcsser) a P 0 ™^ and a half in four weeks, feels guilty 
*° touch?" Cl"' 6 ? 5 sllend >' "Who am 1 for the doctor to bother 
“Png,*^ is all my G f ult*^ 3 10 "l 11 ! priority complex." She keeps 

t ,Sj’*“lt hhu aboui^m^uif!? 011 is dear tn other ways. Sbo went to see a man 
’yfy tnhij met*/ 11 ““torioil paper which she was writing and she felt “about 
She he, ^yet sbe found that she knew more ebont the subject than 
i-wcT 1 *' 7 of eraviK. i* , ? rvporcgo and feels the description fits her exactly 
rwjV has no jif °ubide of herself it is what is expected of her and as a 

“or head ,, V,' r ,°I WB She 15 Hke the automaton fn her dream who 
who cc j J Pojjfd by strings— could that be herself? She admires her 
, 5°* after him — j e “T* “>*» what she wants to do who saw her man 

•tof? "“a? rfhLTi 501 hlm - 

** l > she toond ?W*v W ° m<:n **®l* depressed. This began a few years 

t she could not do what really Interested her She found 
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herself in the wrong mold, she was a school teacher but wanted a home, cooking 
and children to care for Her chief trouble is that she has little ahead, no sense 
of direction in her life and little desire to push forward "Always there used to be 
something beyond, now there just isn’t any more” 

Eating acts for her like an anesthetic She kept herself so busy with her Mode 
that she did not has e time to think of anything else She was never trim, she said, 
and she was conscious of the fact that men do not like fat women I then remarked 
that no one compelled her to eat and she explained that, "when you’re hungry 
you can think about things which you do not want to admit, one sort of anesthe- 
tizes oneself by eating ” She eats because she is unhappy or dissatisfied or has 
nothing to do After she has had a difficult committee meeting and is angry she 
is likely to eat sweet tilings like lemon pie or sago pudding 

Her eating has a compulsive quality After a visit to the doctor she did not 
feel the need to eat for a few days, then she began to have extreme restlessness, 
almost an obsession She threw everything to the wands and ate as she pleased 
Similar ideas arc expressed by other patients Mrs Albert M says that when her 
people are working she can reduce but when they are not doing so she feels that 
she has to eat ‘I get such a funny spell then if I don’t eat right— it’s my imagina- 
tion If I don't cat nght I get excited, I get upset, I imagine I am going to die, 
I ha\c lots of worries, I can’t put that worry’ out of my mind Maybe there’s going 
to be a w ar-money-I get all upset and I have to take the milk ’’ Another patient, 
Miss II B., is a young woman having an ardent affair with a man who refuses to 
marrv until Ins mother dies She says, "If I am nervous or womed about any- 
thing 1 ! hn\e a terrible desire for food, especially sweets I just have an idea that 
I want to gobble ’’ 

Reverting to patient S P., she has the feeling when she eats, “Well, I’ll never 
get tlus again, there won’t be any of it left tomorrow” If they offer her a second 
helping of pie she thinks that she had better take it for the same reason, or else 
became the next piece won’t be so good She eats sometimes as if that were the 
last piece of food on earth Recendy she thought that m losing the emotion which 
enveloped her father she was losing the satisfaction of eating She does not mean 
that she stuffs herself but she has a tremendous craving It is such an emptiness, 
as if evervdung had been drained from her and only the husk left. Even as she 
dunks about it she could weep It must be just as bad, she says, as a man who is 
addicted to dnnk 

The idea of food as an addiction is expressed by many obese women 
L S says ^dien a person has a drug or alcoholic habit something can 
be done about it but when jou’re addicted to food they haven’t learned 
to control that I\e just realized that I have a large appetite I think 
that I cat because I am bored I can diet for three months and lose 
30 pounds but then I start eating again There ought to be some medi- 
cine for tins It is just as bad as a drug addict” 

Obesity senes as a protection and one indication of this is the fear 
of reducing weight which is expressed by some patients 

Prticnt A C hid a funny ’ feeling between sleeping and walking, an intense 
fc-ir and depression She might be getting thinner and thinner until she vanished. 
Mic is shrinking to nothing and cannot stop it, it is the fear of death She also has 
a car t iat after a while she will begin to tolerate the reducing diet and get fatter 
again Tien a famous actor dies after an operation she attributes his death to 
the tact that be had reduced TOO pounds in weight 
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Tbe kudo idea is expressed by Mr* A. W Formerly eating Was ono of ber 
grateit plenrorw She refuses to be hungry again. “If you ro not hungry," she 
**)% “you can go through with other things " If hungry iho might go on a diet, 
lo»e weight, then on two-thlrdi of a diet, then nothing at all Sho would starve to 
death She will not reduce and run the risk of getting sick again 


Obviously fat is a protection against men and marriage , many obese 
women use it m this way Usually they are intrinsically good looking, 
as can be demonstrated by early photographs, and In the absence of 
excessive fat they have no difficulty in attracting men if they wish to 
do so The husband in one instance feels critical about his wife because 
“e is fat and fears that this means that he is disloyal to her She says 
lo him that if he really loves her he will do so regardless of the fat 
Here she is using her fat as a test of her husbands love. Other patients 
fcy that they are not really fat or do not “think fat,” implying or stating 
so many words that people should like them in spite of the obesity 


ihr. JL T ^ J-’’ c * U0ttt ^ fl hove, felt and knew that she was not attractive because 
bf inwJ 4 Was *° colons of her size that *he would not allow' herself to 
wtrrr ^ n , rDW1 Her ideals were impossible three- fifths of a loaf she says 

h rtu» ? ct V aU y 8 ^ e KOt nothing Her weight ha* alway* hindered her 

Whm ft™*? ^^ted to do sho alway* wanted a child of her own. 
icU j. . , a ~ er hathed her as a child ihe wanted him to admire her body This 
her fitVr^ i? proces* of reducing On being asked if she meant that 

n* Just the mlrC ^ *he reduced ihe *ald "No ho would love 


gratification is very clear in her case Many 
tration thL lT a , as school work and eating were from frus 
» cy helped her to take care of other drives 

k b her^y^^I **^8 or doing something when iho was frustrated. The fat 
Qot fit ObeilK- \}° excT ^ herself so much *he had to get largo clothes which 
lettot to *2!v ** \ disease Sho has a craving for affection which 
when t bo felt What s “e gets does not satisfy her She lost weight at a 
She then feh Eyeful for tome practical medical advice and informa 
^ this die woX ^ TOe ” “t 3 f 5 ** 011 and thought that if sho had on object 
^ *h*u she w whether she ate or not She U not interested in eat 

v *h° stuttered f e caro ®hout for instance when sho wa* helping the 
htcatue somethfmr V 1 ^ unc ^ f* CT °f weight was possible 

*0 the doctor .office A* long a* 
yj"£*wt she to her When she felt that he 

oat w Wdght OT ]xstm t0 && a P Jn 11 b the old story 

Ef 1 M the 1^^ ”f r who was interested in her reduction of 

k was done to S ^ yS t ^ at ^ 10r ^ Q5S °* weight was not scientific 

SSf ^ «■ Parian She should be able to lose it whether 

S&f ** C «?* nothing can take that from the 

S ^ All ber life .he hu been rtrivtog to 

although it started when she was small Eating is a rub- 
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stitutc for sexual satisfactions, there are so many things in the interviews to show 
tills One would hardly expect it to begin at such an early age The same is true 
of affection She had affection from her father She concedes that she has in effect 
denied the existence of her face and says that back of that has been all this fat 

Obese women in two cases had phantasies of pregnancy associated 
with eating and abdominal fat 


Patient A C dreams that she is as light as thistledown She sees her neck and 
shoulders which are getting thin She is pleased but she knows that there is a bulge 
below in the region of the abdomen She is anxious and fearful that her body 
could not get anv thinner than that 

Patient S P has a complicated dream about spies in which the spies turn out 
to represent the fetus and the fetus is equated with a lump in the intestine. In 
another dream she stops at a fruit-juice stand to get scraps for her dog, but there 
arc none Also she wants to get nd of her suitcase which she is carrying around. 
Then she sees herself standing against the white tiles, the middle part of herself 
m profile, \ery thin and slender except for a bulge of fat around the middle She 
says to herself, ' I wall have to get nd that ’ 

With both of these dreams the fat has disappeared from the body except in 
the region which would be occupied by a pregnant uterus In the second dream 
the wash to get rid of the suitcase has more than a suggestion of partuntion, which 
appeared scry clearly in previous dreams 

Later patient S P was able to descnbe her conscious reaction to being fat 
Pregnancy was out of the question because she had passed the menopause. She 
has thought about my suggestion that her fat is tangled up wath the idea of preg- 
nancy and she thinks that tins is true When she eats as she should not, whatever 
fat she puts on is around the middle and right away she thinks to herelf, regard- 
less of what her intellect tells her, "Well, I wonder, do you suppose that I am 
pregnant 5 ’ She was careful of her diet and did lose 2 pounds, then she neglected 
to eat roughage and became constipated She felt all bloated up, counted the 
months and thought that it was time for pregnancy to happen At a lecture she 
felt famt, went into the ladies’ room and vomited and then worried all the more 
about pregnancy Even now she is all puffed up in the middle She has this feeling 
every bme she adds a little weight 


Examples could be multiplied to show neurotic symptoms in the 
obese, the destructive effects of the obesity, anxiety, guilt, self-depre- 
ciation, depression and a compulsive type of eating analogous to alco- 
hobsm or a drug addiction That the neurosis affords a psychological 
gam is indicated partly by the fear of losing weight Fat is used as 
a barrier against men and marriage and against other affectionate rela- 
tionships of adult life. Two patients revealed phantasies of pregnancy, 
associated wnth eating and abdominal fat 
One reason for overeating is the association in the popular mind be- 
tween fat, and strength, typified by the word "stout” This is now a 
euphemism for fat, w hereas formerly it meant strong This mental asso- 
ciation can be observed with almost an> mother of a fat child when the 
atter begins to lose weight Two of the patients cited above equated 
a reducing diet with death and suicide 
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Eating to the obese woman is not a matter of appetite alone, if appe- 
tite ii defined as a zest for food The dishes which she prefers are one 
indication of this, these are essentially the same as those which are 
chosen by the obese cliild (Bruch 5 ), such as candles, sweets, pies, 
calces, soft drinks and milk. This is not the sort of food winch appeals 
an adult palate Moreover, eating to the obese is not a matter of 
anger, because this term .implies a physiological need Hunger is 
'™ eu fhe need is met, but the desire of tho obese woman for 
is never satisfied. She eats as if to fill a boundless void. It is true 
°° ese women Lhe the taste of food, but some of those who 
gobble are indifferent to the taste 

Joyment of food is not necessarily an indication of a physiological 
jTj 0 ’, 1 , Is known that the appetite can be destroyed by emotion 
equally true that it can be enhanced by tho same influences 
iSecHm ™® 11 l ' 10 craving for food and tho equation, food equals 

Thu nmU? 8St a de Pifvation early in the life of the obese individual 
tbeuMinM r occurs at time when the reception of food is indls 
hroifvun 6 i? 1 rece P tl0n °f affection, that is, early in infancy 
othjf c. °J! S n ater childhood such as scarcity of food the social and 
the earli.r ° U ° poverty and withdrawal of affection, reinforce 
Ttvo of , e P nvations or provide a new starting point 
dated nivvm 6 WDmen ciicd above had phantasies in which they asso- 
uaple ofX' anCy ealln S an d abdominal fat. This may bo an ex- 
doltan. Thn° 113 u r a ^kconsci Otis symbolism to compensate for frus 
*P re ad In th s i anb ? asln invokes a theory of pregnancy which is wide 
v»y voumr* °f primitive peoples, and is prevalent among 

^bollsin i h" 0Ur °' VD 'm'bire (Waller! 3 , Rose 50 ) A like 
by these autl f >a “ e ^i s w bo have anorexia nervosa has been observed 
‘derijtv, , v i. 0 t r l aild a k° by Masserman 13 This disease has many char 
k'theneu 't SU ?f’ e3 * : i^Lat it is the negative equivalent of obesity 
<aa be dem ° S w j°b accompanies obesity the underlying dynamics 
die ease of f , Dnl y by detailed case reports Such a report in 
The neuron ** ™ P re paration for pubb'cation elsewhere, 
drive dam 1 C P^^ccahty of the obese woman as indicated in the 
tottem can tart * DOt rare or exceptional In my experience the same 
jitese women )* ori5 trate<l, if only m a fragmentary manner, by most 
bow universal 0 Can b° induced to talk at length about themselves 
“te ptesei,, .. or ^ccific the pattern may be Is a mutter of opinion at 
, f )Cuy a me and experience m the future. 

oberiK/ 0 Psychosomatic Unit —According to the aben o evi 
Wytical exnr Can ° e re 8 ar ded as a component of a neurosis, tho 
f mean ' v bfch is the accumulation of fnt By the latter 

u Inq ud , „ , “la bodily processes which are concerned in the 
over all exchange of energy and the form" 
s mobilization and oxidation of fat The 
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tlie physical side is whether these processes are characteristic for the 
obese as compared to the person of normal nutrition If not, the rela- 
tionship between the neurosis and its physical expression is extremely 
simple, the patient eats more food than she utilizes Even if the fat 
metabolism is pathological m the obese, this is no evidence against a 
psychosomatic relationship, it means only that the relationship is more 
complicated Analogies for this statement can be found in diseases 
which have known psychogenic components, such as allergy, peptic 
ulcer or hypertension Additional evidence is needed in obesity on both 
sides of the question Psychological data should be easy to obtain be- 
cause the material is abundant and relatively accessible As in many 
other diseases the distinction between so-called organic changes and 
the psychogenic factors should be replaced by a unified concept m 
which all types of evidence are given their proportionate weight 

Treatment —The first requisite for treatment is to understand the 
etiology of the disease, and in so far as this is psychological the treat- 
ment should be psychological also From the physical point of view the 
therapeutic problem in the common type of obesity can be stated very 
readily, it is to induce the patient to ingest fewer calones than she 
eliminates Solution of tins problem is the reverse of simple because 
attempts at reduction m weight encounter psychological resistance If 
the patient could reduce merely because the doctor tells her to do so 
she would not get fat in the first place Or she does reduce by virtue 
of the doctor-patient relationship but relapses after ap initial loss of 
weight Furthermore, the question arises as to what sort of treatment 
the patient needs the most She presents her problem as that of exces- 
sive weight but may indicate later, as did the patient S P, that the 
fat is a relatively minor consideration m comparison with other effects 
of the neurosis 

For medication various endocrine preparations may be used and in 
my experience one is as good as another They should be given with 
an eve to the psychological effect and not from any great expectation 
of a biological action on the fat deposits Vitamins are needed for pro- 
tection against a deficiency w’hen the diet is reduced They help also 
to reassure the patient against the supposed damaging effects of the 
diet As an additional reassurance it is well to inform her that vitamins 
are necessary for the oxidation of foodstuffs Benzedrine is widely used 
and seems helpful in prex enting excess sleep and in increasing physical 
actmtx I am not impressed with its effect m reducing the appetite 
Medical and dietary treatment is a form of psychotherapy m addition 
to its specific effects Every measure wdnch is taken to reduce the 
w eight should be considered from this point of view' Reduction of 
w eight is accomplished through the doctor-patient relationship which 
may be lughh complex, as illustrated in the statements of the patient 
S P aboxe Among the difficulties is the profound sense of guilt often 
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felt b) the patient when she eats in excess of the diet This sensation 
does not prevent her from o\ creating and may even have the opposite 
effect. If more extensive psychotherapy is to he used I suspect that it 
way be an advantage to leate die dietary control entirely in die hands 
of the patient 

The technic of psychotherapy through the medical and dietary treat 
eTILik. r ™ 011 " e ^ defined general pnndples winch have been 
i ,, , m 'j ne | U and Bhiger,- but in practice this treatment must be 

ga ) individualized according to the physician the patient, and the 
raanpnjiup between the two Treatment should also be related to the 
mew" . e f ono ' IUC disabilities of the obese person and to her past or 
m^L r ?t, , ri51 y ^ t0 her famJ > °f childhood and her family of 
rosu ±L < ^ lar ^ son ’) "'hen the obesity or the accompanying neu 

menulmuld L^ e ^i m ^° ap “ kj 1 " 6, P rolon Sed psydiiatric treat 
me of the considered especially for younger people Obesity is 
interest nf f ° D5 which should stimulate still further the current 
insights on^T , mtnsts ar J d internists in methods by which psychiatric 
due. echnics can be adapted to the everyday practice of medi 
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For many decades now, it has been believed that various types of 
diseases, infections, traumas or debilitation might induce the neuro- 
circulatory asthenia syndrome Actually, these things rarely were found 1 
in themselves to initiate the asthenic state While a long-standing in- 
fection for example might aggravate mild or latent neurocirculafory 
asthenia, it never was found to produce the disease de novo unless, and 
only unless, the patient reacted emotionally to his disease, or, to put it 
more crudely, the patient who develops such a state in the course of 
an infectious disease does not do so because of the direct effect of 
pathogen or its products on his nervous or cardiovascular system but 
because he has become afraid of his fate, the expectation of pain, or 
the like Tins fact could have been determined long ago if investigators 
had carefully and minutely questioned a limited number of patients 
rather than attempted to assess hundreds of them from amassed charts 
It must be emphasized that any patient suffering from either acute 
or chronic neurocirculatorv asthenia invariably suffers from a partial 
derangement of the functional relationship between cortical and hypo- 
thalamic activities 8 This relationship may be disturbed by a diminu- 
tion in cortical function, xvhich is usually the case, or conceivably by 
intrinsic derangement of the hypothalamus itself Such derangement 
has been observed in each of the hundreds of patients with neurocir- 
culatorv asthenia whom the author has seen 

Finally, it must be understood that acute neurocirculatory asthenia 
is identical with the psychiatric entity known as “acute anxiety neuro- 
sis^ whenever the latter has autonomic reference in the cardiovascular 
svstem The relationship is as simple and as complex as that Hoxvever, 
it Ins not been the author’s finding 5 that chronic neurocirculatory as- 
thenia xx as due to some external event involving the patient Bather, 
it seems that the chronic disorder represents a hereditarily determined 
one in which the patient is rendered abnormally suscentible to the 
influence of external events xvhich rarely would cause difficulty m the 
normal indixidual There is, then, no permanent cure for all the visceral 
and somatic manifestations of chronic neurocirculatory asthenia 
The aboxe remarks concerning the basic charactensbcs of neurocir- 
culntorj asthenia were included in order that it may be understood 
that, xx lnle the cardiovascular and respiratory symptoms of the patient 
xxith neurocirculatorv asthenia are his most troublesome and focal 
complaints, their eradication xvould not lenx'e the patient either well or 
happx Furthermore, if surgical or chemical means could be found to 
obliterate onlv the cardiorespiratory manifestations of the disorder, it 
can be expected thatnexx systems under autonomic control \x r ould then 
erupt The cure of^the patient xxith this affliction is dependent upon 
the institution of eorhco-hxpofhalamic balance” and not upon the 
alcxntion of a peripheral focalized abnormality of an entirely de- 
ranged nervous system W ith this limiting qualification always m xdexv, 
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It becomes easy to understand the basic pathogenesis of the cardio 
respiratory derangements 

TIIE CARDIOVASCULAR DISORDERS OF NEUROCIRCULATORI 
ASTUEMA 

As mentioned in the introduction, the cardiovascular difficulties oc 
™rdng in neurocirculatory asthenia do not anse because of organic or 
jaed changes within the cardiovascular system Thus it was found 3 that 
e heart of patients may be not only negativo to phj sical examination, 
h rth° 10 roen lSsnographic and electrocardiographic examination If 
f ’ a ™r proof were needed concerning the basic integrity of the heart 
“ 8 blood vessels, the follow up studies of Grant 0 furnish it He 
«m no greater incidence of organic heart disease in patents having 
culatory asthenia for at least seven years than in normal per 
o the same age Whishaw' 5 studying 130 patents having the dis- 
Therpf ° r f 1 6354 twenty years agreed with the findings of Grant 
fflas. bi* ° r 311 un derstnndmg of the precordial pain cardiac arrhyth 
Bddin I"'? 111 P er *pheral arteriolar constncton hypertension and 
that VWm"™ j n ' a ^’ occur in Ibe disorder it must be kept in mind 
Prom n In n0t histological derangements musf be sought 
lerfej n r " ain (Sharp, Transient Type) —In a recent study of a 
•PPrarim Moo ' vi ^' neu rocirculatory asthcma, it was found 3 that 
conJhj „ ® P” cc nt of them complained of intermittent pre- 

siiutf, brf 1 10ut muc b question, it is this particular complaint 
wted me majority of patients with the syndrome to the inter 
lathe °" ° f Ule biternist 

'bSerent nt * em Pl wa3 made to distinguish the two entirely 

niSered Thi °* P recordfal pain from which the patient might have 
•be present d 0lmssi0ri differential description undoubtedly led to 
h ntmocirp, , con ^ liaon ccmcemmg the nature of the precordial pain 
wer 3 0r ^ f’^bhenla Obviously, if two entirely dissimilar sen 
rtmld ®®Rsidered as identical, no simple pathogenic process 

y erpIain botb ol tb™ 1 

"lately 58 n ^° mrDCm ^ onn P rec °rdlal pain, experienced by approxi 
dent, bearmi- 0 *? 11 9^ such patients, 3 was sharp, piercing and trnn 
chest, it ) ni pple and penetrating deeply and directly into 

hling n deen \ f p aIn w bich frequently makes the patient fearful of 
hrciiy of exam^ - or hanging position. The author had the oppor 
compukTr 11 ^ many of these patients at the exact instant when 
J 011 time. F r;t “ e P a I n Electrocardiograms were taken also at 
Sful eardia minatl0n heart revealed either extraordinarily 

010 Ptescnce C t Con * rac bons or electrocardiographic studies detected 
*9 n)I yntULl 6n arrhythmia (ventricular extrasystoles, a 
™Wd of a 30 ^ or lh ) at the time the patients 

dial pain of this variety Almost always it 
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served that when they complained of precordial pain they also exhib- 
ited cold, wet hands, accentuated tremor, profuse axillary and palmar 
perspiration and pupillary dilatation 
The occurrence of some form of transient dysfunction and the ap- 
pearance of the extracardiac manifestations listed above at the time 
these patients complained of precordial pain suggest two important 
probabilities, namely, that (1) the precordial pain was of cardiac origin 
and (2) that a neurogemc discharge mediated via the sympathetic sys- 
tem had occurred It is my opunon that this episodic type of neurogemc 
discharge preceded and precipitated the temporary cardiac arrhythmia 
or abnormal contraction which then m turn led to the shaip type of 
precordial pain perceived by the patients Furthermore, the occurrence 
of the entire tram of events during bed rest or its equivalent indicates 
clearly diat neurocmculatory asthenia is not exclusively a disease of 
effort 

Cardiac Arrhythmias.— About 22 per cent of all patients with neuro- 
circulatory asthenia vail suffer at times from transient arrhythmia The 
most frequently observed variety was that of ventricular extrasystoles, 
next m frequency were paroxysmal auricular tachycardia, wandering 
auricular pacemaker and auricular flutter or fibrillation I believe that 
any type of arrhythmia short of a ventricular fibrillation may occur in 
the neurocirculatory asthenic state 

The high incidence of arrhythmia in neurocmculatory asthenia herein 
reported does not coincide with some of the published reports 33,14 
This divergency may be due to the fact that my statistics were obtained 
from a senes of patients who were observed constantly almost every 
hour of the day for a penod of weeks Dunng this period, all patients 
were asked to report immediately any peculiar precordial sensations or 
perceived cardiac irregulanties Wien patients so reported, electro- 
cardiographic studies were performed immediately If die incidence of 
arrhythmia had been obtained only from the findings on mitial physical 
and electrocardiographic examination or if the hospital pulse rate rec- 
ords had been employed exclusively to determine the presence of ar- 
rh\ thmias, it would have been almost nil The diagnosis of neurocircu- 
latory asthenia cannot be made too accurately from a single or even a 
senes of bnef cardiovascular examinations The patient must be studied 
as a complete entity and the physician who concentrates on an abnor- 
mal cardiac sign to the exclusion of the personality and the general 
nerx ous system automatically fashions his own therapeutic failure 
Hypertension.—' True hypertension as indicated by an elevation of 
uic diastolic pressure above 90 mm of mercury is an extremely rare 

ndmg m typical chronic hypertension Occasionally, transient eleva- 
tions of the systolic pressure above 150 mm may be observed but m- 
' amblx the diastolic pressure remains below 90 mm When the systolic 
C exahon is observed, almost always a tachy r cardia accompanies it 
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Occasionally in acute neurocirculatory asthenia even the diastolic 
pressure may be elevated I have seen several instances in which the 
diastolic pressure nos o\er 110 mm of mercury Here too, however, 
there is not only an accompanying tachycardia but also a profound 
derangement of the entire sympathetic system With subsidence of the 
other symptoms and signs of the disorder, the blood pressure also falls 
to within normal limits 


Giddiness.— At least 70 per cent of patients with chronic neurodreu 
htory asthenia suffer at times from giddiness This symptom is not 
vertigo but rather a sensation of unsteadiness or lrghtheadedness Occa- 
^“jolly it became severe enough to make the patient feel that ho may 
fainting but rarely if at all does this occur Ordinarily it is transient 
deration, rarely lasting for over several seconds 
Tho occurrence of giddiness so frequently after change of position 
the reclining to the erect state has led some investigators to postu 
ana i,j 0t ^ ^Eht be due to a form of orthostatic hypotension MacLean 
- 1 1 , “rotates 11 12 studied a series of these patients suffering from 
odd "'T 0111116 to the conclusion that their patients became 

&e if P fT arily because of an abnormally reduced venous inflow to 
wraltif 11 i/° m Il ^ enor vena cava following assumption of the erect 
sore ofrti ,° wcvcr ™ese mi estimators did not measure the venous pres- 
•wh m C f hence their assumptions cannot be accepted until 

quite m e : T T:? er ;'! ^ avo * ,cen made Furthermore, such patients differ 
several in. ^7 fr ° m P ersons with known orthostatic hypotension in 
•ay loenllJ^r* 1111 rcs P ects Thus the former patients never exhibited 
•"d the .r, 01 SroeTalized deficiency in perspiration or hypotension 
diatel v affw ec P e T ience d was always transient, occurring imme- 
giddiness »» i :in 'J disappearing in five to ten seconds Moreover, 
typical manir«T\i , Primary complaint, being only one of the 
Various erSri UOnS ° f 1316 ^drome 
Pddmesj ^dies 3 were done on patients suffering from 

Patients wM.* ^ results were obtained. Although not 

changes preredi ** eot ®~ tc tilatnry asthenia demonstrated hemodynamic 
awnbef ju , 5 00(1 accompanying their giddiness, a large enough 
^ These charm 04(6 T at c b an g es frequently induced the symp- 
tes Potue of the COT ~ ste< a fundamentally of a hyperactivity or over 
nectarine nerv °us system to pressure or flow altera- 

and i n e n 8ht auricle. The alterations themselves were 
reacted 511 aP individuals but these particular pa 

Thus it was f to such normal changes 

from sanhOrJr maQy patieDt5 with severe giddiness that the 
!? ^ to their Ho 30 1 erect position apparently did not cause any' 

Peripheral nr+^i t3lan 511 norma I mdividuais However the 
fofiowinn the ° ar oorrstriction occumng in the giddy 
apparently normal decrease in venous return 
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heart, was distinctly abnormal As a matter of fact, arteriolar constnc 
tion was so severe that effective cerebral circulation was probably ar- 
rested In short, the venous dynamics of the patient with neurocircu 
la ton’ asthenia and the normal individual were identical following 
change of position Their sympathetic responses to the venous change, 
liowe\ er, were considerably different m that the sympathetic response 
of the normal individual was adjusted nicely to the venous change, 
and the response of the patient with neurocirculator}’ asthenia was 
e\aggerated and symptom producing 
Intermittent Peripheral Arteriolar Constriction.— Almost all pa- 
bents with neurocirculatorv asthenia experience an occasionally intense 
coldness of the skin of the hands and feet This rarely persists long 
enough or produces sufficient discomfort to embarrass them Ordi- 
narily it is a sign and not a symptom of the disease 
It seems quite certain for several reasons that tins sign results from 
peripheral arteriolar constriction First, the subcutaneous administra- 
tion of atropine or scopolamine wall effect a disappearance of the 
blanched and cold skin of the extremities Secondly, if venous blood is 
obtained from the antebrachial vein of one of these patients who has 
cold hands, the blood will resemble artenal blood m its oxygen con- 
tent— that is, it seems to have arrived in the vein by shunt rather than 
through the capillaries 

This foim of peripheral arteriolar constriction is almost always ac- 
companied by excessive perspiration Furthermore, constriction usually 
occurs independently of exercise or effort but almost invariably after 
emotional tension Frequently however it will occur in the absence of 
an} perceived emotion either by the patient or the observer It never 
occurs in the sleeping pabent 

Tilt: RESPIRATORY MANIFESTATIONS OF NEUROCIRCULATORV 

asthenia' 

The patient with neurocirculatorv asthenia may have two respirator}’ 
symptoms, mmeh dyspnea, either at rest or after effort, and a dull 
type of prccordial pain 

Dyspnea — 1 The dvspnca of the patient with neurocirculatory asthe- 
nia is not caused b\ cardiac disfunction Experimental studies were 
made concerning this possibility and it was found 4 that no true cardiac 
dis ibihti was present in patients with neurocirculator}’ asthenia at the 
time thc\ w ere suffering from dvspnea Furthermore it was found -1 that 
the d\ spnea could not be due to any defect in the lung or m the trans- 
port or exchange of the blood gases What then is the cause of the 
dvspnea? From mi osvn obserxahons, it seemed apparent that the dysp- 
nea of patients was due to psychogenic and neurogenic causes arising 
mill in their central nersous system More specifically, emobon, overt 
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lion occurring at bed rest These attacks essentially make up the 
disorder known as the “hyperventilation syndrome” A considerable 
amount of work has been done on the etiology and pathogenesis of 
these abrupt attacks of tachypnea and dyspnea, which may continue 
long enough to produce tetany However, the bulk of such studies has 
been on the carbon dioxide deficit in the blood of patients having a 
seizure Without question, some of the symptoms of the hyperventila- 
tion syndrome are due to the resultant blowing off of carbon dioxide 
But to believe that complete relief may be obtained by the adminis- 
tration of this gas is foolish if only because the tachypnea, dyspnea, 
tachycardia, excessive perspiration and tremor (so frequently seen in 
the hyperventilation syndrome) are not relieved by the gas If they 
were, the therapist giving the gas would be hard put to explain why 
die respiratory symptoms not only initiated the syndrome but also led 
to die gas deficit Certainly a process leading to a low carbon dioxide 
concentration in die blood could not be caused initially by a low con- 
centration of die same gas Actually, I found diat attacks of hyper- 
ventilation are initiated by episodes of excess neurogenic activity which 
dien lead to low concentrations of carbon dioxide in the blood Further- 
more, the entire process seems to subside because of die administration 
of carbon dioxide but actually the reassurance offered by the presence 
of the treating therapist plays a part This may be proved m several 
ways First, die administration of carbon dioxide to these patients 
radier rapidly decreases their tingling, giddiness and carpopedal spasm, 
but no commensurate changes occur in the dyspnea, tachypnea, tachy- 
cardia, excessive sudation or hand tremor These latter manifestations 
disappear so very gradually that they seem less the result of die gas 
dian of the presence of the physician Secondly and more important, 
die administration of pure oxygen to die hyperventilating patient, while 
it does not cause die disappearance of the tingling, giddiness and carpo- 
pedal spasm as does die administration of carbon dioxide, does allevi- 
ate die total syndrome as quickly as the latter The therapist xvould 
haxe discovered this simple fact long ago if he had considered the 
hyperventilating patient not only as a physiological phenomenon but 
also as a psychological one It cannot be stressed often enough diat the 
study of patients with neurocirculatory asthenia cannot be performed 
b) a machine or chemical reaction alone-the thinking, observing, bal- 
ancing eye of the human observer must also do its share It is, for ex- 
ample, too much to expect an electrocardiograph to determine in each 
instance xvhedier a tachycardia is of an emotional or organic etiology 
Prccordml Pam (Dull, Prolonged Type).-At least 45 per cent of 
ah patients with chronic neurocirculatory asthenia suffer at times from 
a dull, persistent, aclung sort of pam of the left chest hawng its maxi- 
mal intensity in die region of the left nipple Its most frequent pre- 
cursor is indulgence in vigorous exertion although the latter may have 



NEUHOOHCUIATORT A STHEN IA 


ocCTtred many hours prior to the onset of the pain, Characteristically, 
patients having this pain prefer to lie on their right side 
Wood 10 Investigating the cause of precordlnl pain In patients with 
neurocirculatory asthenia observed in them frequently a type of res 
p ration differing from the normal in that it was characterized by poor 
“e of tho diaphragm and very little excursion of the lower half of the 
tli 0181 ! lU ^ n ® dle ncbi£ d ac i of respiration 1 have been able to confirm 
cse important findings Thus it was noted on inspection of patients 
Pabi that they tended to breathe by lifting the 
2 ™ru of their thorax Many were found who were unable to 
bre-itm "I n '' owcr portion of the chest (so called diaphragmatic 
matin uhi Flu ° I ? sao P 1 o observations also indicated that these patients 
lap F, of U!e j l " efr diaphragm In ordinary or even forced brenth- 
of tlwir xT ^'' It ^ cnce ' vas obtained that they actually had poor control 
pirainrv ^ ragm 83 * Dt ^* cate d by their inability to develop an ex- 
Wividua^ r T U 'i e '7”’ ba !f “ hffih 03 that developed by the normal 
plration t u_ n ga ., n ’ , V WaS found that on maximal inspiration and ex- 
thirri of hi, dmrf ^ haV c n £ t P ? in lwd , n 5 renfer excursion of tho upper 
that found In rv, tb ' m mver tbtrd-a finding exactly opposite to 
breathed with thl” 0 ™ 11 In olller words, these pntlents had 

oped a trreatoT. i. Uppc r third of the chest so long that they had devel- 
The above " br ' 0, 7 na1 ' de S ree of excursion In this area. 

fa S I'r^rdialnl^V^ ^.Ff 5 ! 0111 doubt ,hnl ,he P«H«* hnv- 
n °rmally in brenhllf !ij’ Pe ^ fted the U PP CT th,rd of I,fs cI, est nb- 
breathing produced u, d , d 11 not prove f h“t this intercostal method of 
Ported < I t™.!. dle dld * type of pain In experiments already re- 
•b'ir chests \vi, h D m? U ? ° f pat , ientJ having pain and so immobilized 
•b* lower third nf rt, ”7° ° r , p aster hbat they were forced to employ 
•bnost all 0 f ,j ln cbes . t 111 ° rder t° breathe. When Oils was done, 
^tber $et of 'heir pain within forty-eiglit hours In 
bj* uc h a fashion thnr ti ’’ 1 fmmob , il,zed a Eronp of normal Individuals 
t *be chest in able to , emplo >’ ° n] y (! >° »PP« third 

t b (n made to in,],.] , g ^ese n0Tm al individuals so treated were 

*£?, found t 0 tT” exertion Almost all of them 

•bohtion and produefTJ^r lu 1110 eft cbcst “her several dnys The 
breathing ecrtalnT ° f 11)6 pa J n , sIm P'y by altering the typo of 
^lpatnwajqjj, ^Sgeried that the cause of the dull pre- 
Jjby this pain xvns^Wr method of exclusive intercostal breathing. 

, d 'temiined It j, hnost always oooflood to the left chest could not 

* ha ' lh0ro k excessive fatigue 


Wn n!L the iubcli n t~rrS' agolnst the fatigued musculature 
m Potion Thts^n^ 1 fa igue to the clinical threshold of 
Possible mechanism might also serve as an ex- 
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planation of why patients having the pain insist on lying on their right 
side, thus removing the “trauma” of the heart beating against the left 
chest 

TIIE TREATMENT OF THE CARDIOVASCULAR AND RESPIRATORY 

MANIFESTATIONS 

Although different lands of therapy have been used m the treatment 
of patients with neurocirculatory asthenia, they have been similar in 
one respect, namely, their usual failure m effecting good results Cer- 
tain!} the exclusive use of drugs acting upon the peripheral ramifica- 
tions of the autonomic system or drugs having a sedative effect are 
invariably followed by therapeutic failure Again, the administration 
of any known hormone is also worthless For a while, the employment 
of graduated exercises was thought to be beneficial but this was due to 
the fact that true neurocirculatory asthenia often was confused with 
the somatic and sometimes visceral weakness following prolonged in- 
fection, trauma or debilitation The latter disorder is one that can and 
should be differentiated quite easily from neurocirculatory asthenia 
m view of the fact that it, unlike the latter, contains no elements of 
personality change and never exhibits the periodic neurogenic dis- 
charge so frequently found m neurocirculatory asthenia Finally, few 
psychotherapists have published any convincing reports showing cures 
for patients with neurocirculatory asthenia 
It can be stated almost categorically that chronic neurocirculatory 
asthenia can never be cured m the true biological sense because, de- 
spite the post hoc ergo hoc assumptions of some psychiatrists, it ap- 
pears to be a disorder which, in the main, is transmitted by heredity 
Usually however, the patient with acute neurocirculatory asthenia, 
once the initiating agent is removed, completely recovers 
The aim of treatment, then, m chronic neurocirculatory asthenia is 
to give the patient not only an understanding of his disease but also 
the philosophy to bear it with stoicism In order to accomplish tins 
extraordinarily difficult task, the patient must first have complete and 
abiding confidence in his physician However, it is not easy to gam and 
retain the confidence of these patients ns is known by any physician 
who has attempted to treat them Usually the patient’s confidence may 
be gamed if the physician (1) carefully questions and examines the 
patient, (2) forecasts the occurrence of manifestations which may take 
place, (3) promises no cure, and (4) carefully and simply explains 
the pathogenesis of the disorder to the patient Forecasting of symp- 
toms is important, for if and when they occur the patient then remem- 
bers that lie was forewarned 

The plnsician who has treated only a few patients with neurocircu- 
latorv asthenia ma\ be led to believe that, since they are afraid of hav- 
ing an organic disease, thes will be improved simply by his telling 



lie pahent, who of functional tlljonlri 

«B“«e ‘llscasc or at fc„, 

^ reass urance phase of therapy r«oK« iudm^ 3 ° f fart ' 

fSTit; fc *** ■. (»«w, a. 

a ne fo®e4tor> astlfeK the " P"*?* ' orious maalfaJa 

™) wore keenly real!?* nT-. . Parent in order tliat i!,p l,i._ 


£w*ss ,, o i 7 pssjss g» » o.« 

'w. SnecasfJ^V ^«ie understanding defraud'”"**' 1 ' 11 S°o 

*„• E* “ S itzjrr Saw® 

is5Sf=53=aX , 5a?sa: 

cSs^SSS® 

^ ad at1 Vernal Singly 
assume 

» ttS'l'S"* 

»^SLS>2.'l w S 



1212 


MEYER FRIEDMAN 


planabon of why patients fiaxung the pain insist on lying on their nght 
side, thus removing die “trauma” of the heart beating against the left 
chest 


THE TREATMENT OF THE CARDIOVASCULAR AND RESPIRATORS 

MANIFESTATIONS 

Aldiough different kinds of therapy have been used in the treatment 
of patients with neurocirculatory asthenia, they have been similar m 
one respect, namely, their usual failure m effecting good results Cer- 
tainly die exclusive use of drugs acting upon the peripheral ramifica- 
tions of the autonomic system or drugs having a sedative effect are 
invariably followed by therapeutic failure Again, the administration 
of any known hormone is also worthless For a while, the employment 
of graduated exercises was thought to be beneficial but this was due to 
the fact diat true neurocirculatory asthenia often was confused with 
die somatic and sometimes visceral weakness following prolonged in- 
fection, trauma or debilitation The latter disorder is one that can and 
should be differentiated quite easily from neurocirculatory asthenia 
m view of die fact that it, unlike the latter, contains no elements of 
personality change and never exhibits die periodic neurogenic dis- 
charge so frequendy found in neurocirculatory asthenia Finally, few 
psychotherapists have published any convincing reports showing cures 
for patients with neurocirculatory asthenia 
It can be stated almost categorically that chronic neurocirculatory 
asthenia can never be cured m the true biological sense because, de- 
spite the post hoc ergo hoc assumptions of some psychiatrists, it ap- 
pcars to be a disorder which, m the mam, is transmitted by heredity 
sunllv howeier, the patient xvidi acute neurocirculatory asthenia, 
once die initiating agent is removed, completely recovers 

ie mm of treatment, then, in chronic neurocirculatory asthenia is 
o give the patient not only an understanding of lus disease but also 
the philosophy to bear it with stoicism In order to accomplish dus 
extraordinarily difficult task, die patient must first have complete and 
a 1 ing confidence in Ins physician However, it is not easy to gam and 
retain the confidence of these patients as is known by any physician 
, 0 has attempted to treat them Usually the patient's confidence may 
e gained if die physician (1) carefully questions and examines the 
pa icn , (-) forecasts die occurrence of manifestations which may take 
f,f c - , ' promises no cure, and (4) carefully and simply explains 
ie pathogenesis of die disorder to die patient Forecasting of symp- 

t S ,*j S ,rn P°rtant, for if and when they occur the patient dien remem- 
bers that he xx as forewarned 

P|'> si can who has treated onlv a few patients with neurocircu- 
* tor> asUienn max be led to beliexe that, since diey are afraid ofhav- 
5 an organic disease thex will be improved simply by his telling 
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them their fears are groundless. Actually, the patient with the chronic 
form of this affliction does not want to hear a physician tell him that 
his disorder Is functional. Accordingly, it cannot be too strongly stressed 
that the physician must “sell” the diagnosis of functional disorder to 
the patient, who subconsciously desires an organic disease or at least 
that some extrinsic factor be blamed for his illness As a matter of fact, 
the reassurance phase of therapy resolves itself into a continuous nnd 
repetitious explanation to the patient of why he does not have organic 
disease 


In order to drive home the point that the disorder is functional, the 
physician also may have to precipitate or produce various mnnifestn 
uons of neurocirculatory asthenia in the patient in order that the latter 
may more keenly realize that the physician is correct. Thus benzedrine 
Ui em ° may G* ven whh the patient forewarned of its effects, 
B ulness may be produced by the Flack procedure 1 and hyperventila 
™ may k® hrduced for demonstrative purposes 
ncclmrine gentleness nnd utmost delicacy in respect to the senslbfl 
ot the patient have been stressed by some therapists, particularly 
e psychiatrists. Undoubtedly, these patients like such therapeutic 
tlen ° a ' ove their doctor for it too Actually, however, such gen 
resx^c f°df! vcrs y m pathetic understanding defeats therapeutic prog 
teanir lieCCiS * ia treafment does not demand cruelty either but it does 
tnljj 6 p ™ asc uline type of firmness The outsido world is to be the 
vq(«i tbese people and although its crudity undoubtedly aggra 
phvrini 6 eoostitutional defect, It avails tliem little to condone their 
duty ,/r l fc5Cail<; by Seating them as precious dilldren It is the 
People in °^l hy31 ? lan t0 Inculcate some “steel" into these unfortunate 
W) th ot In ^ j diey may endure their autonomic derangements 
'Wovernrl if Dl ™ c ™ 1 human equanimity When such patients are 
typervenM H avul ® paroxysmal auricular tachycardia, syncope or a 
casual in hi 1° ^drome, the physician should be nonchalant, almost 
’’Mini beni ,^ nm< -diatc approach. Moreover he should stress the es 
after tW. ^' l ty , “less seeming physiological cataclysms not ODly 
As also while they dccur 

10 dlscoverih ° reaisurance ^ carried on, every effort should be made 
fag an * p , re3enee some external agent which might bo induc- 
dironlc nenrrfi r f ac d° n . always remembering that the patient with 
^fch ml e h, f~T ubl * ory asthenia can be upset by external events 
hit fact has "h 6 n ° ™ 10 donal upset in the normal Individual, Tliis 
'jhllrioiy of i), Cen DVei ''°°ked by some psychiatrists who, seemingly 
*aat tbn * “sential or basic triviality of an external event, assume 
*° the recemi ,,p 0d „ n hereditarily and constitutionally normal jirior 
0r discovered , Pwotional upset If an emotional turmoil is detected 
^PMii should v die patient, the external event responsible for its 
removed if possible If this cannot be done an at 
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tempt should be made to talk the situation out with the patient in 
order that as tolerable a view of the situation as possible be obtained 
But it must be remembered that, even if the emotional turmoil could 
be eradicated, the autonomic insignia of the disease will not be abol- 
ished 

The use of specific drugs to correct various cardiovascular abnor- 
malities is not only hmited, but unwise, unless the patient is told that 
they afford only symptomatic rehef Thus quimdine may be prescribed 
for paroxysmal auricular tachycardia if the latter is frequent and long 
lasting An anticholingenc drug may be given for the peripheral ar- 
teriolar constriction and excess sudation Sedation may be prescribed 
for sleeplessness Otherwise the treatment is pnmanly that of inducing 
the patient (1) to accept the true nature of his disease, (2) to live with 
its symptomatology Occasionally, an emotional turmoil also may be 
resolved by the physician The after histones of patients xvith neuro- 
circulatory asthenia as studied by Grant 0 and Whishaw 10 indicate 
clearly enough that there is no lasting cure 

The treatment of patients with the acute form of neurocirculatory 
asthenia, however, is usually successful, for they were pnmanly normal 
before they had recewed their damaging impact (usually of an emo- 
tional nature) Once the emotional turmoil is eradicated by the mtnn- 
sic forces of the patient or the external agent initiating the turmoil is 
removed, recovery is rapid and usually complete 

Treatment of acute neurocirculatory asthenia, then, consists m the 
detection and eradication or neutralization of the ex-temnl agent xvhich 
has deranged temporanly “cortico-hypothalamic balance” Suppor- 
tive treatment by reassurance is very helpful for, as the intolerable 
situation inducing the abnormal state disappears or subsides, these pa- 
tients are quite happy to learn that their disorder is a functional one 
They are the patients who, as Raines and Kolb 10 have found, will get 
well on verbal reassurance alone Specific treatment for their cardiovas- 
cular complaints should be the same as that given to patients having 
the chronic form of the disorder 
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Abdomen, war wounds mechanical in- 
testinal obstruction following, March, 
337 

Abdominal pain, acute, medical prob- 
lems m, July, 913 

tumors, splenomegaly and, differen- 
tiation, July, 793 
Abortion, habitual July, 965 
Abscess of lung. Sept , 1158 

peritonsillar, chemotherapy, Sept, 
1154 

Acne vulgaris, penicillin in, March, 406, 
407, 403 

Addison s disease, breast enlargement 
in, Jan , 130 

Adenoma of bronchus. Sept*, 1160 
Adrenal arteriosclerosis unilateral. May, 
675 

cortex, endoenne tumors sex precoc- 
ltv in, Jan*, 202 
in headache, July 826 
Aerosols m prevention of rheumatic 
fever May, 499 

Agranulocytosis following thiouracil 
therapy, March, 29S 
Albright s syndrome Jan , 128, 206 
Alcohol in essential hypertension. Sept , 
10SS 

Allergv, common sense in relation to 
specific treatment. Sept*, 1131 
shin tests in, interpretation, Sept., 
1132 

Alpha-py racin m macrocvtic anemias 
Scpt^ 1035 

Alum abscess, prevention Jan, 51 
Amebiasis cutis March, 411 
postwar m United States, Sept 1003 
Amenorrhea psvehogeme or “hypo- 
thalamic,' Sept , 1103 
with obesitv and symptoms of pitmt- 
nrv dcficiencv, May, 684, 6S8 
Ammophvlhnc in coronarv occlusion. 
Sept 1062, 1063 

Amvloidosis complicating pulmonary 
tuberculosis chmcopatliologic studv 
Sept 11S1 

Amvto! in convailsions Jan , 167 180 
Analcesics m headache July, 826 
Ancvlostomiasis Sept 1006 
Anemia Scpf„ 1042 
apKspc Jen*, 89 
cell indices Scpf„ 1044 1045 
classification Sept*, 1043 
Coolev s Sept , 1019 


Anemia, diagnosis, Sept*, 1043 
familial erythroblastic. Sept., 1019 
hcmoly'tic, Jan 90, July, 744, Sept , 
1050 

acute dependent on Rh factor, 
July, 747 754 
atypical, July, 749 
chronic, Jan , 95 
of newborn Jan , 91 
hypoplastic, chronic, Jan ,90 
iron deficiency, Jan , 88, Sept , 1046 
Lederer’s, Jan*, 91, July, 747, 751 
Mediterranean, Jan 93, Sept , 1049 
macrocytic. Sept, 1051 
nutritional, July, 1055 
microcytic hypochromic. Sept , 1046 
normochromic. Sept , 1050 
normoeybe normochromic. Sept., 1030 
of pregnancy Sept 1050 
pernicious, July, 735, Sept, 1051 
increased incidence of_gastnc car- 
cinoma in, Sept , 1053 
Lactobacillus easei factor ("folic 
acid”) m, Sept., 1054 
liver therapy. Sept*, 1051 
reacbons Sept , 1052 
refractoriness to Sept ^ 1053 
of pregnancy July, 1055 
thymine in, Sept 1055 
physiologic, of newbom, Ja n*, 87 
sichle cell Jan 95 
splenic, July, 763 
treatment Sept , 1046 
v on Jahsch's Jan , 89 
Anemias of childhood, Jan , 87 
Angina pcctons. May 664 
Angioneurohc edema, benadryl in, 
Sept ^ 1143 

Anbhiobcs in bronchiectasis, July, 866 
in intestinal disease July, 919 
Anxiebcs m children, Jan*, 160, 161 
Aorta abdominal, arteriosclerosis of 
May, 671 

coarctab'on, heart sounds in Jan , 40 
thoracic, arteriosclerosis of hyper- 
tension associated with. May, 663 
Aplastic anemia, Jon., 89 
Arrhythmias, cardiac, complicating cor- 
onarv occlusion, Sept , 1061 
m neurocirculatorv asthenia, Sept , 
1206 

Arteriosclerosis, adrenal, unilateral May, 
675 

cerebral. May, 676 
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Arteriosclerosij, dietetic and general 
are. Won 679 
priroduodenal, May 073 
nrpertnulm due to May, 059 
Intestinal, May 072, 673 
of abdominal aorta. May 071 
of extremities May 075 
of spinal cord. Mail 670 
of thoracic aorta, Mau 083 

OTV-ewstlrt. If — , ertn 


pancreatic, May i 
•plenlc, May 074 


073 


renal. May 374 
ArthntU, cholesterol content of urine in, 
AJ0V 644 

"“PrfCj manipulative therapy May 

°rth(4*dlc measures, May 635 
physical therapy May, 623 
Ps^rentlon of Joint deformity May 

vitamins in. May 610 
““opausal. May 576 
“bogen therapy May 579 

““"“re*, M«V 580 
* ,a " 579 

Paenmococcal, penicillin in, May 

** m *i^&* problem of 
dosage. May 545 

f ™"- «"d Its 
on the arthritis Map, 

' M-th 588 

ramtS!^“™ on In, May 562 
MirodJuT trm , tm ' , 't. May 012 

ArthSjr?J^ rth ? til - M3 

c«dl w S', r 5 u,ah ?P’ Sept 1203 
12®[^ manifestations. Sept, 

rectory manifestations Sept, 
b “ ad ri'l hr Sept 

dS^frf’^and July 885 
pvri^' “h Sept, 1140 

V**' 1148 

K 1001 "“doria. Sept, 999 1000 
il 0 ^ I05 due to 100 w fa bronchus 
j^ 00 ***^ occlusion. Sept 
^•fWtinchfldron.fan, 
hr paraplegia, March 

A 'tE) n, *^rt , ^6 PaCTU ’ Ian - 168 
Jwy 833 ^consdoumeu 

See Nenprontoril. 


Bacuxus pyocynneus infection with 
bacteremia streptomj cin In Sept , 
094 

Bacteremia, streptomycin fa J xdy 857 
Bancroftian fllariosis Sept^ 1008 
Bantis syndrome July IQS 
Barbiturate intoxication July 880 
chronic, July 687 

Baths, hot, fa chronic arthritis May 626 
Benadryl clinical appraisal Sept ^ 1141 
dosage and administration Sept., 
1139 

fa headache, July 627 
Benedict qualitative test for sugar fa 
urine Sept., 1173 

quantitative test for sugar fa urine 
Sept ^ 1172 

Benign disease, radium fa July 954 
Ben 7d dine test for occult blood fa stool. 
Sept ., 1170 

Beta pyradn in macrocytic anemias 
Sept., 1055 

Bile ducts atresia congenital, Jan ^ 77 
81 82, 85 

fa urine office tests for Sept, 1168 
Birth spots blue, Jan 22 
Blaclout fa aviators, July 833 
Blood, occult, in stool office tests Sept 
1176 

Breast enlargement, in pediatric prac- 
tice Jan., 121 

Brewers yeast fa infectious hepatitis 
Sept , 1030 

Bromide intoxication July 884 
Bromides in convulsions Jan- 109 
Bronehfal obstruction fa infants and 
children Jan ^ 105 
Bronchiectasis Sept ., 1156 

duo to screw fa bronchus Jan. 105 
nonsurgfcal management, July 863 
Bronchogenic carcinoma. Sept 1159 
Bronchoscopy in bronchiectasis, July 
865 

Bronchos adenoma. Sept., 1160 
Brucellosis streptomycin in Sept., 995 
with splenitis, July 772 
Bursitis roentgen therapy results May 
614 

Caffeine fa coronary' thrombosis May 
660 

Calcium fa headache July 825 
Capsulotomy fa arthritis May 043 
Car sideness fa children /on, 100 
Carboxythiarole fa ulcerative colitis, 
streptococcal, July 922 
Carcinoma bronchogenic. Sept ., 1159 
of colon and rectum, March 307 
clinical aspects, March 312 
complications March, 318 
treatment, March 322 
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^^ofoclo, Sulfanamides to 

, 1 ln . /on, 3s 01115 iatent > heart sounds 
jS^ sderosis „ art( , K „ 
^“Puytren i 

n, ( '“Wphool rihm 01 ™ 0 ) vltam, n E 

J an -’ 221 

July 859 ,tre P to n3ycin In, 

Dyn ^" f wriS' 1 Si f K <a! u 028 

A& T£ 

*««, i£ oa WTO:i *cuIatory asthenia, 
^ dbenv^ l 

jUM '*«noth orapy fa Sept^ 
E w!! aw n l e'^ a a ^ l,arch 406 407 
1 0 £]' W '> li^ 01 ™^ benadryl fa 

!m - 22 

E&fa ^ ^'cctrculalory 
^lhn, Pyi “ dlronlcarthl lUs,Uev 

,n rL? epl -’ loan. 1069 

’ ie Pt, 1161 


Embryo ma, teratoid of ovary, sex nre- 
coclly fa ]au 109 
Emetine In amebiasis Sept, 1004 
In ulcerative polltls March 334 
Emotional factors In llliiea March 451 
Emphysema, pulmonary, obstructive, 
/on, 109 

Enceplinlitls pathology Sept., 1018 
spring summer Immune scrum In. 
/on, 69 

Enceplmlomyelltfs equine. Immune 
“ run > * n prophylaxis and treatment 
/on, 68 

Endocarditis, bacterial, subacute sple- 
namcgaly with July 773 
Endocrine therapy breast enlargement 
due to Jon, 130 

tumors sex precocity ln /on, 109 
Enteritis regional, sulfonamides In, 
Jtilu 026 

Epilepsia mlnoris contlmians, Jan 168 
Epilepsy convulsions of /on, 103, 108 
Epinephrine in coronary thrombosis 
May 660 

in headache, July 821 
E^tanrino tartrate in headache, July 

Erythema, toxic, of newborn, /on, 20 
ErythroMastosis fetalis Jan 76, 79 81 

transfusion therapy /on, 83 
Erythrocyte sedimentation into office 
methods Sept 1177 
Estrogen therapy In habitual abortion 
July 968 

T? meDO P® usa l arthritis. May 579 
^trogenj us© breast enlargement fol 
lowing /on, 131 

EuphyDlne In coronary thrombosis 
May 609 

Exerds© hi chronic arthritis. May 629 
txopnthalrnio goiter p rooeratlve prep- 
aration thiouradl in, March 283 

Fa 7 ne ^P als ' subcutaneous, traumatic, 

J an, 20 

Fears in children /on, 155 
femoral veto Interruption bllateml ln 
prevention of embolism Sept, 1071 
ferrous sulfate In anemia. Sept, 1048 
fever convulsions In, Jan 164 
citt“ fla ” s[ idiopathic. Sept, 1166 
florotius joentgen thempy results, 

May 614 

vll “j in E (tocopherol) therapy /on, 

Filariasts, bancroftlnn Sept 1008 
Flat feet In children, Jan 147 
Flea bite" dermatitis /on, 20 
f losdorf agglutinogen test fa whooping 
cough /tin, 53 K 



1220 


CUMULATIVE INDEX 


Foam test for bile in unne Sept , 1168 
Tohc acid in pernicious anemia, Sept, 
1054 

m sprue, Sept , 1054 
Toot, trench, postwar aspects, March, 
421 

foramen ovale, open, heart sounds m, 
Jan 39 

foreign body in bronchus, Jan, 105 
Trontal bone, osteomv elibs, chemo- 
therapy, Sept , 1153 
Frustration, feeling of, m paraplegia, 
March, 470 

Furunculosis, penicillin in, March, 406, 
407 

Gala test ’ powder method for sugar 
in unne. Sept , 1175 
Gamma globulins in infectious hepatitis 
prev cntion. Sept , 1032 
Gastntis gastroscopy in, value, March, 
304, Jul[,, 907 

Gastroscop) , clinical value, March, 303, 
July, 903 

contraindications, March, 306 
Gaucher's disease, July, 784 
Cerman measles, pathology, Sept , 1020 
thrombocy topenic purpura follow- 
lowing March, 401 

Giddiness in neurocirculatory asthenia, 
Sept , 1207 

Globin insulin in diabetes, July, 937, 942 
Globulins, gamma, m infectious hepati- 
tis, prevention. Sept, 1032 
Ghcosuna office tests for Sept, 1171 
Gold salts m rheumatoid arthritis, prob- 
lem of dosage. May, 545 
toxic hepatitis from, and its effect 
on rheumatoid arthnUs, May, 
553 

Gonadotropins in habitual abortion, 
July, 969 

use, breast enlargement follovvang, 
Jan 130 

Conorrliea control measures, unfortu- 
^ nate public health aspects, Jan, 233 
Cout recognition and management, 
Mau, 597 

Granulosa cell turnon of ovarv, sex pre- 
cocity in Jan, 200 

Cuahc test for occult blood in stool. 
Sept 1175 

Cvnceomastia with small testes, asper- 
matogenesis and excessive unnarv 
gonadotropins Jan , 125 

UvNoic-viTEn children, physician s op- 
portunity Iot service to Jan., 211 
Hamsun spot test for bile in unne Scpf, 
1170 

modification ScpM 1170 


Hay fever, benadryl in. Sept, 1143 
pynbenzamme in, Sept, 1146 
Headache, classification, July , 815 
treatment, July, 811 
Heart disease, congenital, murmurs of, 
Jan, 38 

rheumatic, Jan , 25, 32, May, 510 
hazards, May, 516 
murmurs in, Jan , 41 
pathogenesis, May, 514 
pregnancy m, May, 521 
treatment, May, 518 
failure. May, 667 
congestive, May, 669 
with coronary occlusion. Sept, 
1064 

in acute rheumatic fever, treat- 
ment, May, 513 
left ventricular, May, 608 
right-sided. May 670 
murnurs m children, clinical signifi- 
cance, Jan , 35 
rupture. May, 667 

Heat, application, in chronic arthritis, 
May, 625 

Hemic murmurs, Jan , 37 
Hemolytic anemias, July, 744, Sept , 
1050 

in children, Jan , 90 
disease of newborn, Jan , 76, 79, 81, 
83, 91 

Hemophilus influenzae meningitis, strep- 
tomycin in, Sept, 991 
Hemopoiesis, abnormnl, splenomegalies 
of, July, 735 

Hemorrhage, gastric, unexplained, gas- 
troscopy in, value, July, 90S 
subarachnoid, May, 678 
Hepann in prevention of embolism, 
Sept , 1069 

Hepatitis, infectious, treatment, Sept, 
1024 

treatment. Sept, 1032 
toxic, during gold salts therapy, effect 
on rheumatoid arthritis, May, 553 
Herniation of nucleus pulposus, March, 
432 

Herpes, immune serum m, Jan , 69 
simplex pathologv, Sept, 1019 
relation to chiclcnpox Sept , 1019 
Histammase m headache July 827 
Histamine m headache July, S22 
Histoplasmosis, July, 775 
Hormones, sex, production, develop- 
ment of, Jan , 185 , 

Hospitalization, prolonged, problem o! 

nutrition in March 349 
Hydromassage in chronic arthritis, May 
630 

Hvpcrgly comic stupor, diabetic com3 
and compared Sept, 1115 
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Hypermeoonhea with obesity and symp- 
toms of pituitary deficiency May 
685 694 

Hypernephroma splenomegaly and, dlf 
ferentlation July 795 
Hypertension due to arteriosclerosis and 
its complications May 659 
essential, depressor procedures Sept , 
1086 

newer concepts Sept*, 

Pwent status of problem. Sept*, 

prognosis newer concepts Sen/, 

psydsoth crapy Sept ^ 1084 

and hynnotics In, Sept 

sympathectomy for Sept., 1087 
thiocyanates In, July 86 9 
treatment. Sept „ 1084 
hyperthyroidism, thlouracil in July 
o45 

pi ^ en ;U'i: preparation March 
283 July 849 

4 SS t X° ,diln i P re °P'™the prtrpara 
HvSSJ ™ 0 , d T D in, March 2S3 
555 ™™ in hyportcruton Sept, 1085 
ironwionhta with obesity and lymp- 
^ 090 drfi doncy May 

a ™ tl0r 'd'«i. Sept, 1103 

Cfe? mT- ,e ™’ pm:ncity 
l ” nro h tUMna,orurn ,an -’ 75 78 81 

PtMtra./m, 70 79 8 J gg 

nCs "^ 77 8 ° 83.84 
*nd h^S? Tain , , underprivileged 
CiT^PPfdnMdr® /an, 215 
vlnis di-vnue prophy 

in r ” taw ni' !an - 61 

•i'nWlng^ntWh prophylaxis 
/on, 55 

j /on 47 niinlc, n&noplng couffh 
>" 

i4w"E“u» i7 

j^of P'^n’nsin anemis 

, netrro- 

Anmic, of .SJKPP'n™ /on, 173 
1^5 /m, M cMdhood . anemia due to 

Iffl^'^'k’nic, immune serum in 

u ’n4a. 


. -. w 937 M2 
"*» Juhi 983 


Insulin In diabetic coma Sept , 1127 
pro tain Inc- rinc, July 936 939 
combined with soluble Insulin 
July 937 040 
soluble July 935 938 
types and their uses July 933 
Interventricular septum defect, heart 
sounds in Jan 38 

Intestinal diseases, newer sulfonamides 
and antibiotics In, July 919 
obstruction, mechanical, following 
war wounds of abdomen March 
337 

surgery sulfonamides In preopera 
Hvely July 930 

Intestines Infarction of May 073 
small arteriosclerotic changes May 
673 

Intervertebral disk, rupture of March 
431 

Iodine in hyperthyroidism, thloumdl 
and. March, 285 

Iron deficiency anemia, Jan*, 88 Sept*, 
1046 

Tacxsonian convulsions Jan., 166 
Jaundice, catarrhal, treatment. Sept * 
1024 

hemolytic, congenital, July 748 
homologous serum Sept ^ 1025 
In newborn Jan., 75 
Intercurrent during gold salt therapy 
of rheumatoid arthritis effect on 
the arthritis May 553 

Ivala azar, Sept 1002 
Kidney arteriosclerosis Mau 674 
blood flow functional abnormalities 
as cause of Insufficiency Sept ., 
1094 

Insufficiency medical aspects in uro- 
loglc practice Sept *, 1090 

Laboratory tests, office, technic and in 
terpTetation Sept . 1108 
Lactobacillus case! factor In pernicious 
anemia. Sept 1054 
in sprue. Sept 1054 
Laryngotracheobronchltis fulminating 
chemotherapy Sept n 1154 
Lederexs anemia Jan *, 91 July 747 
751 

Lelnmyoiarcoma, abdominal, mistaken 
for splenomegaly July 79 4 
Leishmaniasis cutaneous Sept*, 1002 
visceral, Sepf 1002 
Lethargy in acute Infections of child 
hoo<C Jan*, 174 
Leukemia July 737 
lymphatic chronic July 740 
roentgen therapy July 806 
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Leukemia, monocytic, roentgen therapy, 

July, 809 

myelogenous, chronic, July, 738, 739 
leukopenic, July, 741 
roentgen therapy, July, 800 
roentgen therapy, July, 793 
Leukemic reticulo-endothellosrs, July, 
781, 782 

Liptotropic factors in infectious hepati- 
tis, Sept , 1030 

Liver, carcinoma, metastatic, with sple- 
nomegaly, July, 770 
cirrhosis, with splenomegaly, July, 
769 

extract, with tluouracil to prevent 
agranulocytosis, March 285 
therapy, m pernicious anemia, Sept , 
1051 

reactions. Sept , 1052 
Ludwig's angina, chemotherapy, Sept , 
1154 

Lung abscess Sept, 1158 

diseases, differential diagnosis and 
treatment, Sept, 1156 
fibrosis, idiopathic. Sept , 1166 
sarcoid disease, Sept, 1162 
tumors, Sept , 1166 

Lymplinngiohemangioma, splenic, July, 
792 

lymphoblastoma, July, 786 
Lymphogranuloma venereum, ulcera- 
tive colitis of, sulfonamides in, July, 
925 

Lymphoid tissue, oronasal, abnormal 
incidence m rheumatic fever, May, 
540 

Malatua, Sept , 998 
f.ilupimm Sept 1000 
new drugs in Sept, 1002 
postwar problem', Sept , 998 
prevention of rtlipsc. Sept, 1001 
Mvnx or benign tertian, Scpt^ 998 
Mahgnan disease, radium in, usefulness 
of July, 948 

Malnutrition in paraplegia, March, 356 
in prolonged hospitalized patients, 
starch, 349 

Malum coxae senilis, roentgen treat- 
ment, May, G13 

Massive m chronic arthritis. May, 
CIS 

Mastitis gargantuan in girl, Jan , 131 
Masioiditis surgical exenteration, pen- 
icillin with, Sept, 1151 
Measles immune, serum in prophylaxis, 
/(in., 62 

in treatment, Jan , 64 
Measles German pathology Sept , 1020 
thrombocvtoncnic purpura follow- 
ing, March, 401 


Mediterranean anemia, Jon, 93, Sept, 
1049 

Meningenl Irritation in acute Infections 
of cluldhood Jan , 173 
syphilis, penicillin in July, 901 
Meningitis, Hemophilus influenzae, 
streptomycin m. Sept , 991 
otitic origin, chemotherapy, Sept , 
1152 

tuberculous, with unusual features in 
young adults, March, 271 
Menopausal nrtlintis, May, 576 
Mercupunn in congestive heart failure, 
May, 669 

Mesentenc thrombosis, May, 672 
Methionine In infectious hepatitis, Sept, 
1030 

Methylene blue test for bile in unne, 
Sept, 1 168 

Micapon in headache, July, 825 
Migraine See Headache 
Miliary tuberculosis, acute disseminated, 
March, 263 

Milk formulas for prolonged hospital- 
ized patient, March, 360, 361 
Mongolian spots, Jan , 22 
Mononucleosis, infectious, July, 779 
Morphine in coronary thrombosis. May, 
600 

Mumps, immune serum in prophylaxis. 

Jan , 67 

m treatment, /on, 67 
Muscular atrophy, acute, with por- 
phvna, March, 397 

Mynsthenin gravis, emergency treat- 
ment, Sept, 1035 

Mvelographv in ruptured intervertebral 
disk, March, 434 

Mvocnrdnl infarction, demerol In, Sept , 
1139 

My'ochiysine m rheumatoid arthritis, 
May, 546, 549 


NAncosis in neuropsychiatnc disorders, 
March, 470 

Nebulized solutions of antibiotics in 
bronchiectasis, July, 867 
Neoprontosd m streptococcal ulcerative 
^ colitis, July, 921 

Neostigmine methylsulfntc in myas- 
thenia gravis, Sept , 1036 
Nerv e block in headache, July, 828 
Neuntis, postdiphthcnlic March, 445 
Ncurocirculaloiy asthenia. Sop/, 1203 
cardiovascular manifestations. Sept, 
1205 

respiratory manifestations, Sept , 
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Neuropsychiatnc diagnosis, significance 
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Orteomyelltb of frontal bone chemo- 
thcrapj Sept, 1153 
Osteot.nny fa arthritis Map 043 
Otitis medio, ncuto suppurative pcnldl- 
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Selercmn neonatorum, Jan„ 22 
Scleroderma of newborn, Jan , 20 
Sedatives, abuse of, in practice of med- 
icine, July, 879 
m headache, July, 826 
in hypertension, Sept, 1085 
proper usage, July, 890 
Sepsis pre- and postnatal, Jan , 77, 80, 
82 84 

Serum, Immune, in virus diseases, pro- 
pbvlaxis and treatment, Jan., 61 
in wb^nping cough prophylaxis, 
Jan , 53 

treatment, Jan , 55 

Sex anxieties about, in children, Jan, 
161 

Sexual dcxelopment normal, Jan, 183 
precocity Jnn., 183, 188 
breast enlargement in, Jan, 126 
cerebral tvpe, Jen., 197 
endocrine tvpe, Jan , 199 
idiopathic typo, Jan , 193 
Shcftcl’ tablet method for sugar m 
unne Scpf, 1174 

Shock theropv in neuropsychiatric dis- 
orders, March, 469 
Shoes for children, Jan 151 
Sickle cell anemia m children, Jan , 94 
Sigmoidoscopy in carcinoma of colon 
and rectum, March 316 
in ulcerative colitis March, 332 
Sinusitis, acute, penicillin in Scpf , 1152 
Skin, amebic invasion of, March, 411 
defects, congenital, Jan ^ 23 
diseases, in new 1mm, Ja n, 17 
pyogenous infections, penicillin in, 
March, 405 

tests in allergy, interpretation, Scpf , 
1132 

Sodium thiocyanate in hypertension, 
July, 872 

Solganol-B m rheumatoid arthritis, May, 
540, 549 

Spa treatment of chronic arthritis, May, 
632 

Spastic paralysis, congenital, Jan ^ 164 
Spinal cord arteriosclerosis May, 679 
Spine, osteoarthritis, roentgen therapy. 
May, 613 

Spleen anatomy and physiology, July, 
732 

destmcUsc activity, abnormal, July, 
741 

hemopoiesis, abnormal July, 735 
metaplasia, ngnogemc myeloid, July, 
759 

turnon; July, 792 
Splenic anemia Juhj, 763 
artencsclcrosis May, 674 
neutropenia, pnmary, July, 760 
Splenitis, July, 770 


Splenomegaly, congestive forms, July, 
763 

differential diagnosis in adults, July, 
731 

Spondylitis rhizomdhque, roentgen ther- 
apy, May, 603 

Sprue, Lactobacillus casci factor in, 
Sept, 1054 

Status epilepticus, treatment, Jan 168 
Stenosis, pulmonary, heart sounds in, 
Jan ^ 40 

Still's disease. May, 568 
Stomach, lesions, gastroscopy in, value, 
March, 303, July, 903 
mucosa, redundant, gastroscopy in 
diagnosis, July, 910 
postoperative conditions, gastroscopy 
in, value July, 907 
sclerosis of arteries, May, 673 
Stool occult blood m, office tests, Scpf., 
1175 

Stork bite, Jan , 23 

Streptococcal ulcerative colitis, sulfo- 
namides and antibiotics in, July, 919 
Streptococcus, Group A, Type 17, sul- 
fadiazine-resistant, epidemic caused 
by. May, 707 

Streptomycin, clinical administration 
and uses, July, 855, Sept , 985 
in Bacillus pyocyaneus infection with 
bacteremia, Scpf, 994 
in bronchiectasis, July, 866 
nebulized solutions, July, 867 
in brucellosis, Sept-, 995 
in Hemophilus influenzae meningitis 
Scpf, 991 

in Salmonella infections, Scpf , 994 
in typhoid fever, Scpf , 995 
in urinary tract infections. Sept-, 0So 
toxicity, July, 859 

Subarachnoid hemorrhage. May, 678 
Subcutaneous fat necrosis, traumatic, 
Jan n 20 

nodules in rheumatic fever, Jan , 27 
Succinylsulfatbiazole See Sulfasuxldlnc 
Sugar in unne, office tests for Scptn 
H71 

Sulfacarizolc in ulcerative colitis, strep- 
tococcal, July, 922 

Sulfadiazine m acute hematogenous os- 
teomvchUs in infants, Jan ^ 144 
in bacillary dysentery, July, 038 
m meningitis of acute ongm, Scpf-. 
1152 

in osteomyelitis of frontal bone. Sept , 
H53 

m pharyngeal infections, Sept , IIM 
in ulcerative cobtis, streptococcal, 

July, 921 ,, 

m rheumatic fever prophylaxis, May, 
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SypMfc penicillin In, Af<xt/, 649 July, 
of jtfmmch, gastroscopy in, value, July 

Tabes dorsalis pcnidllln In July, 900 
Telangiectatic nevus ]an n 23 
Testis endocrine tumors, sex precocity 
in, Jan^ 201 

turnon breast enlargement in Jaru 
130 

Testosterone, use, breast enlargement 
following /an, 131 

Tests, laboratory office technic and in 
terpretnUon Sept., 1168 
Tetralogy of Fallot, Jan ^ 39 
Thalassemia Sept , 1049 
Thiamine in chronic arthritis. May 616 
in headache, July, 824 
Tmobismol In malaria Sent, 1002 
TWocvanates blood level, determine 
non of July 871 

in essential hypertension Sep# 1086 
in headache July 822 
in hypertensive disease, July 809 
toxic effects, July 874 
TblouracU, clinical use, July 845 
In thyrotoxfcosis July 845 
preopera t lye preparation, March, 

. , 283 July 84 9 
iodine with March 285 
liver extract with, to prevent egrunu 
Jocytosfs March, 285 
toxic reactions, March 297 July 850 
TnrOat, diseases, chemotherapy Sept*, 
1154 

Thrombocytopenia purpura following 
rubella March 401 
idiopadiic, Jnlu 755 
Thrombo-emliollc disease, diagnosis and 
treatment Sept 1008 
Thrombophlebitis abdominal, with in 
fectious splenomegaly. July 764 
Thrombosis cerebral duo to hemar 
rhage. May 678 

coronary May 604 Sept , 1060 1064 
mesenteric Map 672 
venous. Sept , 1068 
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Tocopherol therap> of Dupuytren’s con- 
tracture, Jan , 2 r> l 

Tonsillitis acute, chemotherapy, Sept, 
1154 

Tracheal obstruction, Jail., 116 
Tracheobronchial obstruction in infants 
and children, Jan , 105 
Transfusions, blood, in erythroblastosis 
fetalis, Jan , 83 

in hcmolybc anemia, Sept , 1050 
in iron deficiency anemias, Scpf, 
1048 

m sepsis of newborn, Jan , 84 
Trench foot, pathology, March , 423 
postwar aspects, March, 421 
precipitating factors and mechan- 
ism, March, 422 

signs and symptoms, March, 423 
treatment of posthyperemic stage, 
March, 426 

Tndionc in convulsions Jan , 171 
Tropical diseases postwar in the United 
States Sept , 99S 

Tuberculosis, miliary, acute dissemi- 
nated, March, 263 
pulmonary, Sept, 1156 

until amvloidosis chmcopathologic 
study. Sept , 1181 
streptomycin in, July, 859 
Tuberculous meningitis with unusual 
features, m young adults, March, 
271 

pleural effusion March 243 
Tularemia, streptomycin m, July, 857 
Tumors abdominal, splenomegaly and, 
differentiation July, 793 
endocrine sex precocity in Jan 130, 
199, 201 202 
of lung, Sept , 1166 
of spleen July, 792 

Tvphoid feser streptomycin m July, 
858. Sept , 995 

Tspbus, immune serum m Jan 70 


Ulchiattvf colitis, diagnosis and man- 
agement March, 329 
Ultras lolil thernpv in chronic arthritis, 
Mtu/, 630 

Undi rmitntion in prolonged hospital- 
ised patient March, 350 
Undirpnsalegcd children, physician’s 
( opportunity for service to, Jan ., 211 
Underwater exercises in chronic arthri- 
tis May 630 

Ur-attlmlts infectious, differential diag- 
noses Man, 721 

1 rethane with sulfanilamide m chronic 
suppurative otitis media, Scpf „ 1151 
l nnan obstruction renal insufficiency 
due to Srpf, 1091 


Unnarv tract infections, renal insuffi- 
ciency due to, Aug^ 1093 
streptomycin in, July, 858, Sept , 
986 

Unne, bile in, office tests for, Sept., 1168 
sugar in, office tests for. Sept, 1171 
Urticaria, benadryl in, Sept , 1143 
pynbenzamme in, Sept , 1146 

Vaccines in rheumatic fever prophyl- 
axis, May, 496 

in whooping cough prophylaxis, Jan , 
49, 50 

Vances, gastnc, gastroscopy in, July, 
911 

Vasodilating agents m headache, July, 
822 

Venous hum, Jan , 37 
thrombosis, Sept*, 1068 
surgical treatment. Sept , 1071 
Virus, attenuabon, for vaccination, Sept , 
1012 

diseases, epidemiology, Sept , 1015 
from clinical point of view, Sept ^ 
1009 

immunity, Sept , 1013 
pathology’, Sept, 1016 
prophylaxis and treatment, immune 
serum in, Jan , 61 
treatment. Sept , 1021 
nature and ongin. Sept , 1011 
Visual disturbances, funcbonal, in chil- 
dren, Jan , 160 

Vitamin A m headache, July 824 
Vitamin C in chronic arthntis. May, 617 
in headache, July, 825 
Vitamin D m chronic arthnbs, May, 
618 

Vitamin E m chronic arthnbs, May, 
620 

in Dupuy ben’s contractures, Jan , 
221 

Vitamin K in chronic arthntis, May, 620 
in erythroblastosis fetalis, Jan., 84 
in mfeebous hepabtis, Sept , 1030 
Vitamin therapy m chronic arthntis, 
May, 616 

in headache, July, 824 
m mfeebous hepabtis Sept*, 1030 
Von Jab sell’s anemia, Jan., 89 

V esteucren method for erythrocyte 
sedrmentabon rate. Sept , 1178 
Whooping cough, Jan , 45 
prei cntion, Jan., 47 
immune serum, Jan , 53 
immumzabon clinic, Jan*, 47 
•vaccines Jan 49, 50 
in early infancy, Jan , 49 
prevenbon of alum abscess 
Jan . 53 
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Whooping cough prevention vaccines Whooping cough treatment immune 
stimulating dose Jan., 52 serum Jan „ 55 

with diphtheria or diphtheria of complications Jan n 55 

and tetanus toroids, Jan 50 Win chel s disease Jan , 77 80 82, 85 
51 Wounds war of abdomen, mechanical 

treatment, Jan n 54 intestinal obstruction following 

drugs, lorn, 54 March, 337 
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SYMPOSIUM ON TREATMENT OF COMMON 
CARDIOVASCULAR CONDITIONS 

FOREWORD 

Diseases o! the cardiovascular system continue to fo™ n ° TT>m rela 
most important groups of cases seen by the general p noouln 

toe and actual increase In these diseases ns the result o "S SP P a{ j 
don trends seems certain to continue for many years 
vances in the field of therapeutics during the war years gg 
ptoentatlon of a symposium on this subject 
Increasing optimism is the keynote in the managemen P 
vnth coronary disease and chronic (inactive) rheumatic e 
Recognition of the earlier manifestations of coronary ens 
odder cases of myocardial infarction has altered our progno , 

these cases The importance of a detailed regimen for pa 
the various manifestations of coronary disease, to fit their 
hves and to prevent the development of a cardiac neurosis, cann^^ 
(veremphasized. While no new therapeuhe agent has been , 

Rn the treatment of acute rheumatic fever, prophylaxis r ® 

‘?ver aod rheumatic heart disease has been proved of value in 

The careful correction of dental sepsis in patients with chronic r eu 
““tie heart disease, using sulfonamide or penicillin therapy co 
th dental surgical procedures, offers the possibility of some re 
® the Incidence of subacute bacterial endocarditis. The mor a D' 

r 1 ° I t ett nd subacute bacterial endocarditis has been matcri y 

1? the first tune by the introduction of penicillin therapy 
, . j®provements in technic and the a\ affability of other 1111 
<4 will eliminate infectious agents not susceptible to P 61110 , , ’ 

. forward to a favorable prognosis in many cases w 
in the early stages 

^c^h'troduction of glucoside preparations of 
“Motive drugs has been a step forward in the t 
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failure The great variation in dosage, degree of absorbability and 
method of administration of such products, however, has produced 
contusion in the minds of many physicians The cardinal principles of 
digitalis therapy have not changed and old truths must be retold if we 
are to prevent difficulties in this field The importance of sodium restric- 
tion, fluid balance and dietary factors are becoming more generally 
recognized in the treatment of congestive heart failure Mercurial di- 
uretics continue to play an effective role m this field More widespread 
knowledge and utilization of electrocardiography has resulted m better 
diagnosis and therapy in the cardiac arrhythmias Surgical therapy has 
proved effective in the cure and amelioration of symptoms m a small 
group of patients with congenital heart disease Discussion of these 
procedures is not within the province of this symposium 
The increasing cluneal recognition of pulmonary embolism in its vari- 
ous mild and severe forms has been an important advance in recent 
\ ears, and inclusion of tins subject is significant The apparent failure 
of early postoperative ambulation to decrease appreciably the inci- 
dence of pulmonary embolism is of interest A more fundamental ap- 
proach to the problem of intravascular thrombosis seems essential if the 
incidence of this serious complication in both medical and surgical 
patients is to be lessened Knowledge m the field of peripheral vascular 
disease continues to grow and the early recognition of these diseases 
by the general physician is essential if a correct ebologic diagnosis is 
to be made and effective therapy instituted 
No attempt has been made to cover all of the important cardiovas- 
cular conditions, and the large subjects of hypertension and cardiovas- 
cular svpluhs have not been discussed It is the hope of the authors that 
the subjects chosen have been brought up to date and that practical 
suggestions m diagnosis and treatment have been presented 

Joseph B Vander Veer 
Consulting Editor 
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THE TREATMENT OF BACTERIAL ENDOCARDITIS 

Habrison F Flottn, M D , F A C P ,* Robert L. Mayock, MDf 
and William L. White, M D4 

In the presence of a bacteremia, one of the more common rites for 
pathogenic organisms to localize and produce metastatic infection is 
the endocardium of the valve leaflets Whether the endocarditis is 
termed acute or subacute depends on the nature of the infecting or- 
ganisms In acute bacterial endocarditis the pathogenic organisms are 
usually the gonococcus meningococcus, beta hemolytic streptococcus 
pneumococcus, Staphylococcus aureus or the influenza bacillus, al- 
though other of the more virulent pathogens may also infect the heart 
viT* r ^' 6 or ®‘ misms causing subacute bacterial endocarditis are less 
■indent and the Streptococcus viridans and indifferent streptococci are 
e tnual offenders Occasionally, gram negative bacilli and gram- 
negatrve coed of low virulence, as well as Staphylococcus albus, may 
attad the valve leaflets 

tan ' ’J mr P 0le this clinic is to consider certain fundamental prob- 
I*. cf therapy and to discuss some of the more important factors 
mdocard! n ^ SUCC€SS ^ U ' handling of patients suffering from bacterial 


SUBACUTE BACTERIAL ENDOCARDITIS 
Subacute bacterial endocarditis, because of its greater frequency is 
„ e mportant than the acute type and will, therefore, be discussed 
lc ^, a T^hi considerably more detail In general, the problems of sub- 
endocarditis may be listed as (1) prophylaxis, (2) 
u 110 s . (3) treatment, (4) complications, and (5) followup care. 


Prophylaxis 


ft. •» JIUlll 1 U'A 1 J 

Rheumatic Fever —It is well established that 
of j c keart disease is, in the main, the result of repeated attacks 
° ^ ever Since the majority of cases of subacute bacterial 
— __ occur in p ersons suffering from rheumatic heart disease 

Clinic, Hospital of the University of Pennsylvania, and the 
* Dr 11Ot ^ 0Tn ^’ die EkHodelphla General Hospital, Philadelphia. 

^Professor Medicine, Gradnate School of Medicine Associate in 
titil fii, ii‘° r . Medicine University of Pennsylvania Ward Physician Hos- 
1 r V ^ ty Pennsylvania and the Philadelphia General Hospitsh 

instructor hi Medicine School of Medicine The Univenrity of Penn 
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obviously our greatest opportunity and responsibility for prevention of 
subacute bacterial endocarditis is m these individuals who have had 
attacks of rheumatic fever, or who have evidence of rheumatic valvular 
damage That repeated attacks of rheumatic fever can be prevented by 
chemoprophylactic measures with the sulfonamides is now generally 
recognized, 1 2 therefore, it seems advisable to employ this preventive 
measure m persons who have had previous attacks of rheumatic fever 

In general, it is best to administer sulfadiazine, 1 gm m a single daily 
dose, throughout the entire year It is true that the more severe strepto- 
coccic infections occur during the winter, but it is well recognized that 
the mild infections m the summer months are sufficient to reactivate a 
rheumatic process Furthermore, it appears that the dangers of drug 
sensitivity are greatly increased by intermittent administration This 
form of prophylaxis is not without certain untoward reactions 3 from 
tlie drug and it is important during the first six weeks of sulfadiazine 
administration to make weekly studies referable to the white cell blood 
count, slan and temperature If, during this initial period of time, there 
are no signs of drug intoxication, the chances of trouble in the future 
are negligible In this connection, it is important to forewarn the patients 
as to possible toxic reactions to the drug, such as slon lesions, itching, 
and elevation in temperature 

Chcmoprophjlaxis m Certain Surgical Procedures —It is gener- 
ally agreed that the upper respirator)' passages and the mouth contain 
the most common portals of entry m subacute bacterial endocarditis 
Since involvement of the endocardium by infecting pathogens is facil- 
itated by previous valvular disease or by a congemtal anomaly, it seems 
expedient that all such foci be removed as a prophylactic measure in 
persons with rheumatic valvular or congemtal heart disease The eradi- 
cation of these foci is not without serious consequences as the non- 
hemol)bc streptococcus is commonly present m these areas and 
operative trauma often results m a transient bacteremia It has been 
found that bacteremia follows tooth extraction and tonsillectomy in 
approximately 70 and 30 per cent of cases respectively D In a recent 
report® of a large senes of cases of subacute bactenal endocarditis, 
20 per cent gave lustones of tooth extractions or some form of dental 
manipulation within several weeks before the onset of the disease 
These same authors® pomted out that most edentulous patients who 
develop subacute bactenal endocarditis are infected with the entero- 
coccus, rather than Streptococcus vandans, the latter being the most 
common causative agent of this disease m persons still having their 
teeth 

In view of the abov e, it appears advisable that all foci of infection, 
such as those found in teeth and tonsils, should be eradicated and 
even effort made to reduce the number of bactena at the site of the 
proposed operabon m order to prev ent an implantabon of the patho- 
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The estr^ction of teeth, especially in the 

connection F gUmS,< appears the most serious offender in this 
ejection Furthermore, the incidence of bacteremia seems to be 

£ “f^esia is employed and when more than one 

X™Z*V'r { r’ wi r » d *“« ^ovai 0 f teeth, * * 

We toolhhe^lt^J? 031 anestl2esia be used a“d that not more than 
gfofifvat „,fJr* aCte I d a L°? e tune Obviously, every effort to dean up 
Son ToT„L ShOU, i h® camcd out pnor t0 surgical attack In 
given before » , bo ,V e> there is reason to believe that sulfonamides, 
incidence of ir,, °P erabve procedures, will decrease the 

bacteremia ' Desp.te these precaubonary meas 
foil twine sm-h JaC ^ C t bacterial endocarditis conbnue to be reported' 
wlfadiai,?^ procedures as the extraction of teeth. Nevertheless, 
200000 un.fc Su |^ aiI ] era2 foe, 1 gm every four hours, or penicillin, 
“her extraction^ f In eig j t dlvided doses, for three days before and 
Patients will, vnt removal of tonsils seems indicated m nil 

sSr, , ” or congenital heart disease, 
defects hnv« *?* 0 Arteriosus —Numerous congenital 

dal endocarrilH, ° lmc , to Permit the development of subacute bacte- 
iuctuj arteriocTic < f ldarteritls Among these abnormalities patent 
definite ho™, f relatively raro but it is one in which surgery offers 
upon the °f this arteriovenous communicabon 

ductus arteriosus * e , Patient varies largely upon the sire of the 

^ge amour, t of n ..r,'!, K ! U ^i er ‘i.' 3f *! ductus “ S rcut - there wfll be a 
thereby rexultinv i i 'hunted into the pulmonary crrculabon 
CSI <Iiacfaili 7 roof n , deve '°P m ent of pulmonary congesbon and 
huately 80 ner „!!'! i? C| resldtirl S hr subsequent death in approx 
reR dt of subflmi*. i, 0De half °f these patients succumb as a 

hwentltaT ba u telM «&*»*&>* or end^tentis » 

‘"ted cases n f not** ! j ra *hat the average surgical mortality in unin 
® per cent in th. s r du , et V s arteriosus is 8.5 per cent as compared with 
««l to resort m „ *? e 1 ” 14 would se em advisable m either 

the deve?nnt!!v f m . terven ^ on m SUG ^ cases and preferably 
opment of subacute endarteritis or endocarditis 

TheoreH n Diagnosis 

Me for il!, ^hor the beatment is instituted the better the 
m 1 ft e bacteria Tf apeubc sw**® The basis for this belief is the fact 
ykb-’Ri and thn« “ on oovered by a fibrin platelet protectorate which 
2“^, balances it S”*! effective antibacterial therapy Since, in 
?“ dftueai imnrerci d ™ cu it to establish a definite date of onset, it is 
b e ^'he Sl f rt at i 1,ere ^ httle or no direct relationship 
the cWT °/ the t h seasc end the outcome of therapy Never 
sad concert!^ , com P ) icabons, sufch as mycotic aneurysm for 
e heart failure due to ulceration and perforation 
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of valves, are greater the longer the disease continues In view of the 
problems associated with penicillin therapy, every effort should be 
made to substantiate the clinical diagnosis by cultural methods Hence, 
the problem is one of (1) early diagnosis and (2) accurate diagnosis 

Early Diagnosis.— In order to establish an early diagnosis of subacute 
bacterial endocarditis, it is necessary for those of us m the practice of 
medicine to be familiar with its clinical manifestations and watch for 
the appearance of those symptoms and signs m persons who have the 
background for the development of the disease It is not surprising 
that we encounter a variety of complaints and physical findings in 
tins condition when one considers the fact that minute perivascular 
hemorrhages occur throughout the body of persons suffering from 
subacute bacterial endocarditis In general, die clinical features of 
this disease may be divided roughly into three groups 

1 Toxemia —The chief symptoms resulting from toxemia are ma- 
laise, easy fatigue, weakness, loss of energy, fever, chilly sensations, 
joint or muscle pains, loss of appetite, nausea and loss of weight On 
physical examination, one finds a pallor of the slan and visible mucous 
membranes and a loss of muscle tone Petechiae often occur about the 
hands and feet and on conjunctival buccal membranes Although these 
petechiae are usually regarded as toxic m origin, no definite proof 
has yet been presented 

2 Embohc Phenomena —Abdominal pain from infarction of the 
spleen or kidney and paralysis from cerebral embolism are among the 
common phenomena that result from emboli Emboli to any artery 
may take place with symptoms in the area involved 

3 Progressive Valvular Defects —Shortness of breath, especially on 
exertion, is not only one of the first but also one of the most frequent 
symptoms of cardiac insufficiency connected with this disease The 
associated murmur which reflects the valvular involvement is slower 
in becoming coarse in quality in subacute bacterial endocarditis than 
m acute endocarditis This change is a valuable point and should be 
looked for m suspected cases of the disease 

Vccurntc Diagnosis —To definitely establish the diagnosis of sub- 
acute bacterial endocarditis, the clinical findings must be substantiated 
by at least two positive blood cultures It has been estimated that the 
causative organism is isolated in the blood stream m over 90 per cent 
of such cases presenting conclusive clinical signs of the disease Not 
infrequently, multiple cultures of the blood are necessary before a 
positive culture is obtained We have found that the use of anaerobic 
cultural methods has given positive results in several instances when 
the aerobic cultures were negate, e 11 The use of arterial blood has long 
been considered a method of choice in such cases where repeated 
venous blood cultures were negative According to Beeson and his as- 
sociates, 1 - blood from the antecuhital veins gives a colony count only 
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'“teW wSSrfjS. r^ nS 8 bacteriological diagnosis in subacute 
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psfaant strains of , lf ™, J™ d ° C T rditls 016 faceted with penicillin 
** inhibited bv 0 fts!^!° C ° < i C1 3n r 8*® oral. if the causative organism 
rolture medium nn ,? b less of penicillin per cubic centimeter of 
•mounts of naniefna, rr d cxp ! ct therapeutic success with modornto 
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?knated. Furttimnm.,' “[gonism to penicillin so that dosage can bo 
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^ Educed fwwm ® n em P °5' hi a given case of tho disease 
jatioa as t 0 .v 11 "f&tance —At this writing, we have no indi 
10 treated case, «* cidence of induced penicillin resistant organ 
, res btance doo. n ruhacute bacterial endocarditis, but we believo 
Sutton by a,. k_ W 8 amah percentage of cases This no- 

iffy to occur to!,,. i. ° 3 hioreased resistance to penicillin is more 
ov'of relabvely small doses of penicillin have been 

Z^PV he withb-I^ ic ° ll Fl e ’ ^ sa f G m fa to follow is that penicillin 
fjigenita] cardiac l in all febrile patients with acquired or 

“vitnaly^ at . Ens until a positive blood culture is obtained 
, vtmdinju^ *_faf*P«dient that penicillin be started immcdl 
'“'Ployed. » it is important that adequate doses of penicillin 
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Treatment 

Choice of Drug —The successful treatment of a patient with sub 
acute bacterial endocarditis is largely dependent upon certain factors 
inherent m the individual case Therefore, m discussing the treatment 
of this disease it is well to emphasize the point that each case is to be 
handled as an individual problem, although certain basic principles 
involved m such therapy can be applied m general to all cases 

Pcntcilhn —At the present fame penicillin is the drug of choice m 
the treatment of subacute bacterial endocarditis due to the Strepto- 
coccus vmdans or indifferent streptococci Although extensive and con- 
clusive statistical studies under uniform conditions are not yet available, 
it appears from a recent review 1 '* of numerous preliminary reports that 
apparent clinical arrests have been obtamed in approximately 56 per 
cent of the cases of subacute bacterial endocarditis With properly 
conducted penicillin therapy, the percentage of clinical arrests will 
undoubtedly be raised to a much higher figure and more recent reports 
tend to support this new 

Penicillin Fractions — The question is still unanswered as to which 
of the better known penicillin fractions (F, G, K, and X) will prove 
most effective Penicillin K seems relatively ineffectual while penicillin 
X appears to offer some additional hope 15 10 The organism m one pa- 
tient in our experience developed an increase m resistance to com- 
mercial mixed penicillin from 0 025 to 0 75 Oxford units per cubic 
centimeter after nine months of therapy His sensitivity to penicillin 
X was tested at the end of this penod and found to be 0 05 Oxford 
units per cubic centimeter He finally responded to 600,000 units of 
penicillin X, given daily for twenty-five days On death from cardiac 
decompensation four months later, he was found to have healed 
endocarditis Another patient failed to respond to a similar course of 
therapy with penicillin X, in spite of a sensitivity' of 0 05 Oxford units 
per cubic centimeter 

Streptomycin —Studies are now being conducted to determine the 
efficacy of streptomycin m the treatment of subacute bacterial en- 
docarditis and preliminary reports are favorable Since the toxicity 
of streptomycin is probably greater than that of penicillin, 17 it is doubt- 
ful if streptomycin wall replace penicillin in the therapy of subacute 
bacterial cndocardibs for the average case, but should find use in 
patients whose organism is, or has become, resistant to penicillin and 
is sensitise to streptomycin Mam of the gram-negative bacilli and 
gram-negative coca that occasionally cause this disease will possibly 
respond to streptomycin 

Heparin — Heparin, as yet, does not seem to be a proven adjuvant to 
therapy m tins disease and is probably dangerous The results of penic- 
illin therapy alone 0 u 14 10 20 21 seem to be as good as the combined 
use of hopann and penicillin 18 In addition to the increased cost and 
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the difficulty in regulation of hepann there is a real danger of hemor- 
rhage with its use The increased capillary fragility combined with the 
emboli that occur in this disease and persist for as long ns several 
weeks after therapy has been stopped, makes the use of hepann ex 
tremely hazardous Hemorrhage about cerebral emboli is the most 
senous complicahon 

Penicillin Therapy —For the most part, the outstanding problems 
of penicillin therapy in this disease are (1) the daily dosage of penic- 
illin, (2) the route of administration and (3) the length of treatment 
1. Dally Dosage of Penicillin — Theoretically, the daily dose of pen 
fcalin should be governed largely by the sensitivity of the organism 
to the drug. It should be remembered, however, that this test const! 
totes a biological measurement and is subject to certain inaccuracies 
it W ^ W ^ US test Furthermore, there is evidence suggesting 

thtlrla c ^ erent S rowt h characteristics of organisms in broth and in 
e body account for the discrepancy between in vitro measurements 
tod levels of penicillin required in the blood Hence, we cannot be 
toduly Influenced by the in vitro findings, but they may be employed 
** a ™ u fih guide to therapy In general, it seems advisable to employ 
°ugh penicillin to obtain a blood level at least five to ten times the 
“tounal amount effective in vitro “ 21 

Is figure may have to be revised upward since adequate initial 
e[ ?Py ! hould avoid the development of increasing resistance as well 
e ^Progression of valvular damage Our present feeling is that at 
h ' nr? 000 Units pcr should be given m cases with a sensitivity 
om 0 01 to 0 03 units of penicillin and this figure increased in propor- 
to to the increased resistance Doses as high as 10 000,000 units per 
? have been given successfully and without senous reaction 21 
ldH( h le Administration —Several methods of administering pen 
“n ha\ C been employed successfully in the treatment of thus dis- 
ln a I,TOreUraIJ y h would appear desirable to administer the drug 
hoc 1156 t° uniform and satisfactory serum levels, 

, ft ' l3! been demonstrated that a continuous flow of penicillin is 
Uj , more effective than equivalent amounts given intermittently” 
’Tom ° fe ^* C Uie cons tant intravenous or intramuscular drips are 
k^tomended by many workers as the methods of choice Neverthe- 
a^penldllu^ given intramuscularly every one to three hours, is being 
la art* tuccess b y a number of m\ estigators ' 

totpkrw?) "b 003 !^ doses" as recommended by Baebr 51 have be#*™ 
of f!3|™ apparent success This method was devised , - 
T dve it,' 3 ™ 1 ® lbs sterilization of the lesion within the ” ^ 

,° u 8b greater penetration of the drug as the t , 

tjsj A to^h blood level several times a day In a 
^ tobacute bacterial endocarditis in which 
following penicillin therapy, “booster 
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daily doses, at three hour intervals, of 62,500 units of penicillin were 
administered, together with two “booster doses” of 100,000 units each 
In other words, 162,500 units were given every fourth injection 
There is some evidence suggesting that penicillin combined with 
beeswax and peanut oil can be given successfully at twelve-hour in- 
tervals At present, the oral administration of the drug does not seem 
practical in the handling of this disease, because of irregular absorp- 
tion and the large amounts required for adequate blood levels The 
oral route may eventually prove to be the method of choice 2C 
continuous intravenous route —Early in our experience with 
penicillin m the treatment of this disease, the continuous intravenous 
route was employed routinely Because of the technical difficulties as- 
sociated with its use and of satisfactory results with the intermittent 
intramuscular route, we now seldom use it It should be stated, how- 
ever, that some workers still prefer to give penicillin by continuous 
intravenous dnp, although it is acknowledged that from the technical 
standpoint this method is not the simplest Its successful routine use 
requires skillful venoclysis technic and relatively close supervision of 
each case throughout the entire time of therapy 27 
continuous intramuscular route —The continuous intramuscular 
route is being employed by a number of investigators It is recom- 
mended that the daily dosage of penicillin be mixed m 250 to 500 cc 
of physiological salt solution and given through a number 19 needle, 
inserted into the muscles of the thigh The site of infusion is generally 
changed from one thigh to the other every three to five days, depend- 
ing largely on the amount of local reacbon or discomfort This method 
likewise requires special apparatus, and, m addibon, constant atten- 
tion day and night if the penicillin blood level is to be maintained 
uniformly high throughout therapy 

interx iTTTENT iNTRAAruscuLAR ROUTE —Because of its ease of admin- 
istration, the intermittent intramuscular route is the method of choice 
for the treatment of this disease with penicillin at the present time 
Although it is agreed that this method gives sabsfactory results, there 
is considerable vanahon of opinion as to the total number of injections 
in each twenty-four hours Since there is little penicillin in the circu- 
lahng blood one hour after mjecbon and pracbcally none at the end 
of tv. o hours, it would seem advisable to administer penicillin at hourly 
intervals Despite tins fact, excellent results have been obtained by 
piling the drug intramuscularly every two or three hours It appears 
impossible to recommend at this bme whether one should employ 
eight, tvs elve or twenty-four mjecbons intramuscularly per day in order 
to realize maximum therapeutic results Certainly giving the drug 
c\er\ two hours should be a safe schedule on which to start therapy 
As indicated, penicillin, combined with beeswax and peanut oil, has 
been cmplojed successfully m the treatment of this disease By the 
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use of thi* preparation, it may bo possible to limit the Dumber of daily 
intramuscular injections to two This method may eventually prove 
to be a most satisfactory way to treat cases with this disease. 

3 Length of Treatment —Because there ore no definite criteria for 
evaluating the status of the injection while penic il l in is being adminis- 
tered, one of the most diffi cult problems in handling cases of this 
disease is deciding how long to continue the drug. From available data 
pertaining to this matter, it seems advisable, regardless of daily dose, 
to continue penicillin for at least fifty days 
Although many patients with subacute bacterial endocarditis re 
spend to 200,000 to 200,000 units given for fourteen to twenty-one 
days, the general feeling is that the larger doses of 500 000 to 1 000,000 
units should be given for a longer period of time The danger from the 
progression of valvular damage with eventual death from decompen 
*ution and the development of resistance to penicillin by the organism, 
requires an adequate initial course of therapy If relapse occurs after 
this first course of fifty days, the second course should be ten weeks 
the dosage adjusted in terms of the organism s sensitivity The 
physidan should not be discouraged by several relapses since many 
patients have finally responded after four to six relapses from appar- 
^tly adequate courses of therapy Penicillin X and streptomycin, when 
available, may be of help m the therapy of relapses accompanied by 
i loss of sensitivity 

4* Prolonging the Action of Penicillin -As stated, it is necessary to 
en *Pl°y repeated injections or continuous infusions of penicillin in 
to maintain an adequate concentration in the circulating blood, 
his is a result of the cyclical rapidity of absorption, distribution and 
^halnatioa of penicillin. It appears logical that a decrease in the rate 
absorption of penicillin would permit the administration of larger 
^° se * at less frequent intervals As already mentioned, this has been 
realized by suspending penicillin in a mixture of oeeswax and 

Smce die elimination of penicillin occurs principally by renal excre- 
it appeared natural that methods should be sought to reduce its 
** °i excretion It has been found that if sodium para aminohip 
OenfMR 5 administered simultaneously with penicillin, it competes with 
^hcfllin for the same renal tubular excretory mechanism 26 By so 
die rate of renal elimination of penicillin is much reduced, 
lowing considerably the rate of fall of blood concentration of 
way the intravenous administration of sodium parn^ 
k capable of elevating several fold the blood cc r,oov ' 
^Penicillin over that which is obtained when penicillin is 
alone The fact that this acid is relatively nontoxic ^ 
eri. ( ? Ver extended periods of time As yet the limited supply 
us has prevented an extended clinical ev*d 



1242 


H F FLIPPIN, B L. MAYOCK, W L WHITE 


effectiveness in subacute bactenal endocarditis However, there are 
several reports m the literature, 21 ' 20 80 suggesting its value m cases of 
tins disease in which relatively high concentrations of penicil l i n in the 
circulating blood were desirable 

Eradication of Possible Foci of Infection.— Since certain focal 
infections may cause a reinfection of the heart valves, it is important 
that a careful search be made for possible foci of infection and their 
eradicabon effected if possible This is best done while the patient is 
receiving penicillin As indicated previously, the upper respiratory 
passages and the mouth, particularly the teeth, harbor foci which act 
as the most common portals of entry in this disease Because of this, 
wc have every patient thoroughly checked as to ears, paranasal sinuses, 
tonsils, gums and teeth If there is any doubt as to whether a tooth is 
infected, we advise its extraction This is well illustrated by the case 
of a 48 year old industrialist, suffering from subacute bactenal endo- 
carditis, who had received two courses of penicillin with relapse Dur- 
ing the third course of penicillin therapy it was decided to remove 
several possibly infected teeth Immediately after the extraction of an 
upper molar, a purulent discharge occurred from the maxillary sinus 
through the tooth socket which rapidly subsided Treatment in this 
case was finished over one year ago and the patient is still free from 
the disease 

As pointed out above, subacute bactenal endocarditis may result 
from a pre-existing subacute bactenal endartentis The two common 
artenal lesions in winch Streptococcus vindans vegetations have been 
found are patent ductus artenosus and artenovenous aneurysm Metas- 
tases of the infection to the endocardium occur and ligation of the 
ductus or removal of the aneurysm must be performed 

Combined Penicillin and Sulfonamide Therapy.— Because of the 
similanty of the therapeutic effect and the apparent complete com- 
patibility of penicillin and the sulfonamides, then combined use in the 
more serious infections, such as subacute bactenal endocarditis seems 
reasonable For the most part, evidence of then combination is based 
upon clinical experience and empirical reasoning, although expen- 
mental studies m vitro indicate a synergistic effect 31 Other workers 
maintain that the effect is purely additive Although we have had but 
little evpenence with combined penicillin and sulfonamide therapy w 
cases of subacute bactenal endocarditis, we have seen several patients 
with acute endocarditis who did not respond to either drug alone but 
showed an immediate response to combined therapy 32 One of the 
mam disadi antages of sulfonamide therapy in diseases such as this, 
"Inch require rclatn ely large doses over long penods of tune, has been 
the danger of kidney damage. Whenever combined therapy is used, 
it seems best to employ a sulfonamide mixture containing equal parts 
of sulfadiazine and suffamerazme 33 Bv giving 7% grams of each drug 
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every four to six hours, it is possible to maintain an effective blood 
level of the combined sulfonamide with less danger of renal damage 
Combined Fever and Drug Therapy —In 1937 Dry and Willi us* 4 
concluded that fever therapy enhances defense processes in cases of 
subacute bacterial endocarditis Two years later White 80 found that 
the an tistrep tococcal activity' of sulfonamides in vitro were greatly in 
creased by rises in temperature. Clinically, it w as shown that although 
physically induced fever enhances the value of sulfonamide therapy in 
subacute bacterial endocarditis, the effect of combined fever-sulfona 
uiide therapy has never appreciably reduced the mortality from this 
disease. 1 * 5 87 More recently, combined fever and penicillin therapy has 
hc^n suggested by results obtained against different strains of spiro- 
chetes 88 and Staphylococcus aureus w Although we have not employed 
combined fever penicillin therapy in subacute bacterial endocarditis, 
Web a combination would seem logical in certain resistant cases Fur 
thennore, if one considers the possible synergistic action between 
penicillin and the sulfonamides, the trial with combined fever pemc- 
ulia sulfonamide therapy may prove more effective 


Complications 

Card fee decompensation is the most common complication due to 
disease. As noted above, this is related to the initial cardiac dam 
fttA 0nse l °f infection plus the damage resulting from 

c bacterial erosion and from the anemia Even if bacterial resistance 

0 the drug did not develop dunng therapy, the early and adequate 
Vestment of the disease is necessary to prevent an increase in the 
amount of valvular damage With the onset of symptoms of cardiac 
JrT re » the common therapeutic measures should be instituted in 

uaing low salt diet digitalis, mercurial diuretics and aminophylhne 
i 8 possible to continue to give the patient a continuous drip of 
lin in 3000 cc. of fluid provided the salt intake is kept low and 
sa t is given intravenously 

become more common the longer the disease remains un 

1 w °r inadequately treated Cerebral emboli and those to the 
, are the most serious in our experience Recovery from the neuro- 
n symptoms of cerebral emboli is much more complete than from 

of thrombosis due to arteriosclerotic arterial disease 
ry.ii. the eye usually cause permanent damage because of lack of 
j blood supply 

oq *1 0no patient it was necessary to perform a femoral embolectomy 
g Ila j. V0 occasions with eventual recovery' of the patient. Her death 
y occurred five months later due to cardiac decompensation 

aneurysms are becoming much more common in our expe-^ 
lon ff In those patients who have had the disease^for 

t >erl °d of time with frequent relapses Treatment is 
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should be performed as soon as the diagnosis is made because their 
tendency to continually enlarge males removal increasingly difficult 

Although continual fever due to penicillin was common when the 
commercial fractions were relatively impure, fever is rarely seen now 
due to penicillin alone With the concentrated solutions needed for 
higher dosages, induration may occur at the site of the injection, espe- 
cially if the injections are inadvertently given subcutaneously These 
areas may cause a low grade fever and add confusion to the picture 
The presence of low grade fever usually means a dosage of penicillin 
insufficient to control the infection Streptomycin on the other hand is 
not infrequently accompanied by a nse m temperature 

Urticaria is seen as a reacbon to penicillin and is seldom an mdica- 
bon for stopping the drug Benadryl, 50 mg three bmes a day, mav 
conh ol the reacbon, if not, the brand of penicillin should be changed 
Onlv when an exfohabve dennabbs seems imminent, should the drug 
be stopped and later restarted when the reachon subsides 

Anemia is seen in those pabents in whom the mfecbon has been 
present for a long tune On a normal diet with supplementary vita- 
mins and iron, the condihon soon corrects itself without the aid of 
transfusion If the hemoglobm is below 60 per cent, or fails to nse 
dunng therapy, the pabent should be transfused, since chronic anemia 
is damaging to the myocardium 

Follow-Up Care 

All pabents should take theu temperature at least twice daily for 
a jicnod of three months after the cessahon of therapv If the pabent 
remains afebnle for thirty days after stopping penicillin treatment, it 
is highly probable that the disease has been successfully arrested The 
onset of a low grade fever m the absence of other causes is mdicabve 
of a probable relapse The pabent should be rehospitahzed and dailv 
blood cultures taken to confirm the suspected relapse before penicillin 
is started again The importance of getting a posibve culture cannot 
be overemphasized, since the dosage given in the next course of ther- 
apj depends on the sensitivity of the organism The progression of the 
disease during the week or more that mav be needed to obtain a posi- 
tive blood culture is counterbalanced by the avoidance of an inade- 
quate course of therapy The development of fever is usually soon fol- 
low cd by bacteria m the blood stream, although we have seen in a 
■angle case seven months elapse with conbnued fever and negahve 
blood cultures Concerning relapses we have followed the general rule 
to start therapy within two weeks, even though repeated blood cul- 
tures may be ncgabve 

Since one attack of subacute bacterial endocarditis does not seem to 
wtord immunity against subsequent attacks, it is important to educate 
uie pabent ns to the nature of his disease He should be warned of 
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the dangers of trivia] infections and of certain operative procedures, 
particularly those involving the mouth and throat In this connection 
it is well to reemphasize that all bacterial infections, especially dental 
*epsis, should be treated adequately and if surgical procedures, such 
as extraction of teeth or removal of tonsils, are to be performed, penic- 
illin should be given prophylactically as outlined above Chemopro- 
phylaxis with sulfonamides the year round seems indicated in most 
instances Careful watch should be maintained for the signs and syrnp 
toms of cardiac decompensation, since its development is frequently 
hastened by the residual scar and fibrosis 

ACUTE BACTERIAL ENDOCARDITIS 
bacterial endocarditis is usually seen as a complication of one 
the acute infectious diseases, such as pneumonia, meningitis or 
Sraoirhea, but may occur during the course of a bacteremia in which 
e primary focus is often unknown, such as staphylococcemia. Acute 
** endocarditis frequently occurs m a normal heart valve as 
PPo^ou to subacute bacterial endocarditis which usually is superfm 
a ° n P^ cv ^ 0lls '>' damaged valves In view of the comparatively 
^er virulence of the organism in acute endocarditis, a more fou- 
tl&ML co ? ne ma y ho expected. Some of the cases are so rapidly fatal 
tiio ° aV c e earncd the title of “malignant endocarditis " Prior to 
nortpj “ *h° sulfonamides, only an occasional patient was re- 
oidiavn Ii Ve recovered fr° m this disease. Many cases are doubtless 
hwnt nf°?h Ht P re5ent ' bemg successfully eradicated during the treat- 
tha i 0 P'T'oosy disease. For this reason it is difficult to estimate 
D , fence and mortality of the disease, 
hue ''.'““‘“•-‘bacteremia is a prominent feature of the clinical pic- 
'Mdium l 6 acuto infections, but it Is only rarely that the endo- 

cajditk m atta , c ' ed The absolute diagnosis of acute bactenal endo- 
SntVt j ere ^ ore > rest on other criteria than positive blood cul 
Orittenikn ^ rever with positive blood culture, plus a gradually 


the infoM Cr Pooiohhn or streptomycin, depending on the nature 
briteatedin ® organism Thus far it appears that streptomycin is 
rsd Do5,iki CtU ^ s resulting from Bacillus influenzae, the Brucella group 
AiS y “ fcr Sr™ negative organisms 

penitjniT 10115 sulfonamides have been successfully combined 
dnm -i ie n ln cases of this disease that failed to respond to either 


fading to it. r lt 316 ™ und early Later, embohc phenomena occur 
EaB hnu An 6 ‘? miaUcm of abscesses containing the pathogenic or 
•PPMentlv ^ >a ° ent having persistently positive blood cultures during 
Wan n™ i* therapy for pneumonia should be suspected of 

Trea CU ' e ® doca rditis 

coasts .'t' , ’ I '.V~TT ,e treatment of acute bacterial endocarditis should 



1246 


H F FXJPPEST, R L MA'iOCKj W L WHITE 


Adequate treatment of the primary process has undoubtedly reduced 
the mcidence and mortality of acute endocarditis In the presence of 
repeatedly positive blood cultures one cannot wait for the corrobora- 
tory evidence, such as coarsening heart murmurs and embolic phe- 
nomena, to make a diagnosis of endocarditis, but must treat the bac- 
teremia alone Specific therapy in the form of penicillin or streptomy- 
cin should be given or increased to amounts sufficient to control the 
fever and bacteremia In the case of penicillin this is usually 500,000 
units daily and for streptomycin approximately 3 gm per day Such 
therapy should be continued for fourteen to twenty-one days, depend- 
ing on die clinical response to treatment Specific therapy should not 
be delayed until sensitivity studies are done, although it is important 
to make these determinations concomitandy to ascertain whether the 
organism is sensitive 
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PULMONARY EMBOLISM 

Thomas M Dohant, M D , FA.C.P ° 

Poimonaky embolism is a frequent and often disastrous complica- 
tion in patients with a variety of medical and surgical conditions e 
importance of the problem raised by this complication is emphns o 
by the statistics collected by Barnes 1 which show that pulmonary em 
bohsm is the cause of death in more than 2 per cent of all autopsies 
In one series (adults only) death was due to this cause in 6.5 per cent 
(Belt) Approximately 6 per cent of all postoperative deaths are ue 
to pulmonary embolism, and the total incidence postoperahvely (in 
eluding both fatal and nonfatal cases) is 01 to 03 per cent in large 
surgical clinics 3 * 

The magnitude of this problem has led in recent years to a large 
^aount of study concerning the possibility of prevention or control o 
the factors giving rise to embolism Much progress has been made, 
although the fundamentals involved in the thrombophilic tendency 
Me but poorly understood An attempt will be made in this discussion 
surve y the known etiological factors, the clinical features both or 
the preliminary tnrombotic state and the embolism itself, and the 
treatment, prophylactic and otherwise. 


ETIOLOGY 

Thrombi which are potential emboli may arise in the heart or in 
of the venous system , 

Cardiac Sources— While emboli may arise in either side of the 
only those from the right chambers, of course, can be respon 
»ble for palm cm ary em bohsm. Nine cases out of 103 studied by Sagall 
**nstein and Wolff 4 had such an origin Mural thrombi m cases of 
^diao disease are probably more common than has been appreciated 
v>atv hi G found that 34.4 per cent of 771 consecutive adult, autopsied 
Patients who died of heart disease had one or more such thrombi, 
py were found in two-thirds of the patients who had coronary artery 
teffh myocardial infarction and in one-third of those with 
disease without myocardial infarction One third of those 
i hypertensive and one-third of those with rheumatic heart disease 
in ,~^ m0Q5 t ra ted mural thrombi. In syphilitic heart disease there was 
°f °ne in five, but in chronic cor pulmonale and in sub- 
bacterial endocarditis they were an uncommon finding. In rheu 

k ^. e ^del^^ 1IOr ° f Medicine Temple University School of Med 
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made heart disease thrombi occurred two and one-half tames as often 
m patients with auricular fibrillation as m those with a normal cardiac 
mechanism The probable significance of auricular fibrillation in the 
rheumatic group was also indicated by the fact that one or the other 
atnum was the site of the thrombus m 86 5 per cent 
The importance of coronary disease with myocardial infarction as 
a source for emboh is emphasized by the statistics of various au- 
thors 5 0 7 8 which indicate that mural thrombosis is found in from 17 
to S3 per cent of cases coming to autopsy with this condition Nay and 
Barnes, 0 in a study of 100 consecutive fatal cases, found that 37 per cent 
had thrombotic or embohc complications of all types, and pulmonary 
embolism occurred in fourteen It is true, of course, that thrombi are 
found more often in the left ventricle and thus give rise to emboh in 
the greater circulation, but smce the interventricular septum is fre- 
quently involved in myocardial infarction, right ventricular thrombi 
may occur, making pulmonary embohsm from that source a possibility 
It is essential to emphasize that, while many of the pulmonary em- 
boh m cardiac patients arise in the heart itself, a fair proportion come 
from the veins of the legs where diminished peripheral circulation is 
an important factor in their origin This is true of patients with myo- 
cardial infarction as well as of those with other types of cardiac dis- 
ease 

Sjeleimc Vein Sources — Unquestionably the systemic veins, espe- 
cially those of the lower portion of the body, are the commonest 
sources of thrombi which result m pulmonary embohsm This is illus- 
trated by die study of 189 cases of fatal pulmonary embohsm reported 
bv Henderson 10 In his cases 227 sources of emboh were found, some 
of the cases having two or even three sites of thrombosis, and of these 
196 (86 per cent) were m veins which are direct or indirect tributaries 
of die lower third of the inferior vena cava 
In Castleman’s autopsy studies 11 the site of origin of peripheral 
\ enous dirombi is e\ en further limited, since he found diat the deep 
\eins of die legs were the site in 95 per cent of the cases Tins is m 
accord uadi die \enographic studies of Bauer 12 which indicate that 
the starting point of the clotting process is m the lower part of die leg 
in more dian 9S per cent of die cases Appreciation of dns fact is 
extremely important to the clinician as an aid to his vigilance in at- 
tempting to detect the earliest signs of the disease 
Mode of Origin of Peripheral Venous Thrombi.— Many questions 
remain to be sol\ed concerning the origin of venous dirombi m die 
peripheral reins In true thrombophlebitis it is easy to comprehend 
the likelihood of a locus for blood clotting Processes that have their 
origin m dns manner apparendv result, however, m early fixation of 
the blood dot with less danger of embolic accidents It is becoming 
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more and more evident that the particularly dangerous cases, and the 
most frequent, are those in which "bland pblebothrombosis” arises 
without evidence of early inflammation and in which the danger of 
a loose extension of the clot being swept into the blood stream is great. 
The clinical manifestations of the early stages of this process are ex- 
tremely occult and constitute a challenge to the diagnostic skill of the 
physician 

F actors In Increased Clotting Tendency —An attempt to understand 
the on gin of bland phlebothrombosis has shifted the focus of invest! 
gahon from inflammatory factors to a study of disturbances w blood 
dotting, since the latter is the more important causative mechanism. 
This increased clotting tendency has been referred to as the 'throm 
bophilic diathesis " Progress along these lines of investigation has led 
to a realization thnt the factors involved are numerous and complex. 
A summary of the various potentialities now known to play roles of 
trying importance m the abnormal clotting process may be presented 

A. Venous Stasis 

1. Confinement to bed. The diminished circulation m the veins 
of the legs on confinement to bed is undoubtedly a factor 
of great importance It is lack of the normal "booster pump” 
action of the muscles that is most significant in this dimin 
ished circulation 

2- Posture in bed Elevation of the knees by pillows or other de- 
vices, as in the modem hospital bed, with pressure at the 
popliteal area, further favors stasis of blood in the calf 
muscles 


T Diminished respiratory movement The effect upon venous re- 
turn of the negative intrathoradc pressure resulting from 
normal inspiration is important, and this is Asduced in the 
uudfast patient, especially with sedation and with restricting 
bandages which further embarrass respiratory movements 
Diminished muscle tonus This factor mentioned previously 
under bed rest, deserves separate consideration since it may 
be further diminished by sedation and by a lack of emphasis 
upon exercise and massage in the bedfast patient. 
on Scstice heart failure Diminished circulatory rates in myo 
carc u a l insufficiency may be largely responsible for the fre- 
quent venous thromboses of cardiac patients Diminished 
muscle tone due to lack of exercise and prolonged bed rest 
£ > a . re> course, also factors 

uprey to oenous endothelium. Infecbous, traumatic or chemi 
cal injury to the endothelium of veins may be responsible 
tor blood stasis in some cases 
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B Hematological Factors 

1 Increased platelet count It has been demonstrated that there 

is a rise m the blood platelet count after childbirth and sur- 
gical operations This rise begins about the fourth day, 
reaches a maximum on the tenth and returns to normal by 
approximately the twenty-first day The time relationships 
involved correspond so well to the known incidence of post- 
operative and postpartum thrombo-embohc disease as to 
suggest an important relationship 

2 Enhanced agglutinabdity of platelets The agglutmability of 

the platelets increases under the same circumstances and 
with the same time relationships as does the mcreased plate- 
let count 13 14 

3 Hcmoconcentration This may be a factor of considerable im- 

portance, and is not infrequently an associated finding in 
patients with thrombo-embohc disease 

4 Increased thrombohnase Injury to tissue would release this 

important element in the clotting process and disturb the 
balance which normally exists between it and heparin 

5 Changes in the plasma proteins An increase in fibrinogen and 

a shift m the albumm-globuhn ratio in favor of globulin are 
known to occur postoperatively, and may be factors favoring 
thrombosis 

6 Increased blood viscosity An increase m blood viscosity, 

whether due to hemoconcentration, polycythemia or changes 
m the plasma proteins, may be of considerable importance 
In polycjihemia vera thrombotic complications are common 

7 Digitalis administration It has been demonstrated by several 

groups of investigators 15 10 17 that digitalis has thromboplas- 
tic properties and antagonizes hepann Whether this is a 
direct antagonist to hepann or acts through a neurogenic, 
vagal mechanism (deTakats) has not been settled 
C Miscellaneous Factors 

1 Age That age is a factor of great significance is demonstrated 

bv the studies of Allen et al 3 Only 17 7 per cent of their 
patients with thrombo-embohc disease were under the age 
of fort}' It may be stated also that fatal embolism is quite 
rare in the young 

2 Weight Obese patients are definitely more susceptible than 

are the nonobese 

S Malignant disease Some statistics have indicated an increased 
tendency m patients with malignancy to develop thrombobc 
postoperatn e complications 3 

The thrombus which arises in the peripheral veins, due to one or 
more of the factors listed above or to others at present unknown to 
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medical science, is frequently only loosely attached to 
The basic clot or 'white head’ is composed <ff 

leukocytes, and superimposed upon this there ev p 
erythrocytes constituting the red, friable, “eel like tail 1 of -the dot The 
latter grows and waves in the current of the b 
become 40 to 50 cm. in length. Under fortmtous cir 
become organized and eventually recanalized In the vessel of its origin, 
wTra“y!W*e other hand, be swept from its attachment wad ^ 
ned tn the blood stream to the right heart and pulmonary circulation 
to produce serious results _ _ .l.„ 

Tho Pathological Physiology of Pulmonary Embolism 
leal blockage of the outflow tract of the right l vratnd0 ) or t< f^“., ^' 
artery frequently results in immediate or nearly lmme a . 

one series of 100 cases of pulmonary embolism 3 with a to y 

of 87 per cent, 85 per cent died in less than ten minutes and 33^ par 
cent in less than one hour Smaller emboli may result m y P 

rary circulatory embarrassment with recovery, or there may e 

dence of obstruction of a portion of the circulation of one ung \ 
pulmonary infarction Infarction may be either hemorrhagic or anemic. 
Hemorrhagic infarction will occur only when there is secondary venou 
thrombosis 18 , 

A number of factors are apparently involved when circulatory em 
barrassment results These are not all comprehended under the singe 
heading of vascular obstruction. Certain reflexes of an u a Y^ ra , 
nature would seem also to be involved and explain some or e 
ciepandes which have often been observed in attempting o re a o 
the size of the embolus to the magnitude of its effects Experunen 
evidence 10 70 tends to inc rimin ate a reflex mediated e vagus 

nerve producing bronchospasm and bronchial secretion The 
hnpulse may be dependent upon a rise in pressure in the 
dumber*. A pulmonocoronary reflex 2 ^ 53 may also exist and add vfuo- 
cc Mtrictive myocardial ischemia to the mechanical difficulties un 

the heart is laboring. The existence of this reflex has, however 
doubted by Katz, 18 since he finds that the electrocardiograp c 
of experimental pulmonary embolism can be induced vago 
0n bzed animals. 


THE CLINICAL PICTURE IN THROMBO-EilBOUC DISEASE 
h U extremely important m considering the clinical features of 
r^mbo-embolic disease to include a discussion both of the un er y 
S thrombotic disease and of its embolic results In fact, the former s 
*ja more important than the latter, since early recognition of the un 
rtyng process may lead to effective prophylaxis. Cardiac disease 
“ sources for emboli have already been referred to, and their 
CUni ral features are so well known as to require no emphasis here. 
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The features of phlebothrombosis in the peripheral veins, however, 
have not been stressed sufficiently in medical texts and are worthy of 
detailed discussion 

Symptoms and Signs of Phlebothrombosis.— As has been stated 
previously, inflammatory features are most often lacking and the pa- 
tient is therefore seldom aware of any discomfort due to the presence 
of tins process m his leg veins Nor is there any edema in the early 
stages, and careful measurements of the legs may demonstrate no in- 
crease in the circumference of the involved extremity A low grade 
fever mav or may not be present Only when the thrombotic process 
has extended into the common femoral or pelvic veins do the features 
classically described under the term phlegmasia alba dolens become 
evident The stages which precede tins are the dangerous ones from 
the standpoint of potential embolism 

Careful study of the early stages of the thrombotic process in its 
commonest site of origin, the deep calf veins, has led to the recogni- 
tion of certain signs which may aid detection before a calamitous acci- 
dent has occurred Homans’ sign 24 has considerable value and consists 
in the eliciting of pain m the calf when the foot is forcefully dorsi- 
flexed Allen, 25 however, has found that only fifty-nine out of 202 
patients showed Homans’ sign in the early phases, but he considers it 
diagnostic when present Moses 20 does not believe that this sign is 
specific even xvhen present, and has described a series of maneuvers 
which he finds of great value in the detection of early disease Three 
maneuvers are involved The first of these consists in a careful search 
for tenderness in the deep posterior calf by direct compression with 
tlie fingertips in the anteroposterior direction The second maneuver 
consists in firm compression of the calf between the fingers and the 
palm m a lateral direction In early phlebothiombosis this is painless 
or relatively so, as compared with the first maneuver The great ma- 
jority of lesions which simulate incipient thrombosis are accompanied 
by considerable tenderness on lateral compression The third maneuver 
m Moses’ diagnostic study consists in a bnef neurological examination 
(cutaneous sensation, position and vibration sense, and deep reflaxes) 
to rule out peripheral neuritis, which may simulate thrombotic disease 
The author has found this senes of maneuvers of considerable value 
and bclie\ es it should receive widespread recognition 

A cnograplij.— Diodrast injection of the major x^enous pathways from 
the ankle to the pelvis, with roentgen visualization, has been used to 
demonstrate the patency or occlusion of the veins and the extent of 
collateral circulation The \alue of this procedure m the diagnosis of 
incipient thrombotic disease has been much disputed Bauer 12 has en- 
thusiasticallv supported it and has made a valuable contnbution to our 
knowledge of the earliest stages of the process by its use Some of the 
reccni reports, however, have been discouraging, and the objections 
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have been summarized as follows (1) There is definite risk of either 
initiating or increasing the \enous thrombosis (2) The examination is 
usually moderately expensn e and requires material and apparatus not 
always available (3) False negative reports occur m ns many as 33 
per cent of cases aid are especially frequent in the early stages of the 
disease (4) There is a large group of venograms m which the mter 
pretation of the findings is extremely difficult (5) Venospasm is fre- 
quently impossible to differentiate from organic occlusion (8) There 
»re normally present at least six deep \ eins of the lower extremity, and 
all are seldom outlined at one time by the procedure. Hence it would 
appear that there is a limited field of usefulness for the venographic 
procedure. 


Diagnostic Awareness —Probably most important of all in the 
recognition of phlebothrombosis is an awareness on the part of the 
physician of the potential occurrence of this disease, and a careful and 
J^paated use of the signs mentioned m all cases which are candidates 
,° r * ts development in accordance with the etiological principles out 
ed Even under these circumstances it must be admitted that there 
unfortunately many instances in which the process is so occult as 
My recognition until embolism has occurred. It is to be hoped that 
° a “ leaus may become avadable in the near future for the early 
agnition of these unfortunate cases 
feat J1U * n °c n,S an< ^ Pulmonary Embolism — ' The clinical 

tat Tv Pulmonary embolism are extremely varied. As already indi 
I “ e '“ge clots which produce complete obstruction of the main 
invn? 0nar ^ arter T uuuse immediate death If the block is partial or 
a , ves one mam branch, the syndrome described by White 21 as the 
rMnlfLrt^!^ 0 ' 01111 ' 6 " resu lts There is produced a combination of the 
of ^ a tions 0 f shock plus those of acute distention of the ngbt side 
forward Ca 'a’ i°^ ten w *dt signs of right heart failure The features of 
Pmporti an< * p C ^’ war d failure of the heart may be mixed in varying 
°. ns Prccordial pain, dyspnea cyanosis and other features 
( xmsidm-,I?i U jU? ^ose present in myocardial infarction may cause 
taction 1 ° difflcult y h 1 differential (diagnosis Since myocardial in 
in older ^ '"Sequent as a complication of the postoperative period 
P'trcnt i "Vic 1111 ' 5 aD< ^ smce electrocardiographic changes may be 
Emboli' i uuu^lbons the difficulties are considerably enhanced, 
artery on .,, nvo vln S the lobar or smaller branches of the pulmonary 
°P c rahve ” 0er ^ de un ^ ou htedlj accounts for many so-called post 
1161 and cvn 6 "!)' 01 ^ 85 "El'cre is a sudden onset of pleural pain dysp- 
Wunds ar'f riri f, SIS tlemoptysis may or may not occur Pleural friction 
voice and H ° fv* aeardl an d there are frequently found diminished 
'Eyaia. Bomi nnc l moist rales over the involved lung paren 

an taationj m examination is often helpful, but daily ex 

may be necessary inasmuch as Infarcts are invisible or 
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ill defined during the first twenty-four hours 2S The lesion is always 
in contact with a pleural surface, the long diameter of the infarct 
being parallel to the largest pleural surface involved A pleural effusion 
may temporarily obscure the lesion Both oblique and lateral views 
may be necessary to reveal the characteristic sharp, convex outline of 
the medial margin of the infarct Incomplete infarcts disappear within 
a few days, and complete ones usually heal by linear scarring within 



i 

Fig 150 —Roentgenogram of a 44 >ear old man with multiple pulmonary in- 
farcts originating m a thrombophlebitis of the leg veins The onset has been sud- 
den with pleural pain in the nght chest while the patient was working Subse- 
quent he complained of bilateral pleural pam and d>spnea 

three weeks, though large lesions may persist for months until little 
change - s 

Wlnle the commonest circumstances under which the physician 
should look for evidences of thrombo-embohe disease are those in 
which patients are confined to bed for a period of time for whatever 
reason, there is another group of patients in which the disease ap- 
parent]) anses solely as a result of thrombophihc tendencies while the 
patient is ambulatorv The importance of this group of cases of pul- 
momn embolism has been recently emphasized bv Hampton, Pran 
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doni and King .** 8 The onset of the disease is insidious or simulates 
coronary occlusion, pneumonia, angina pectoris or pericardial effusion 
Usually dyspnea is more prominent than pain as a symptom A chest 
x ray of a patient which illustrates this condition is reproduced in 
Figure 150 

Electrocardiographic Changes in Pulmonary Embolism — In 
those cases of pulmonary embolism in which there is sufficient inter 
ference with pulmonary circulation to result in the production of right 
heart strain (acute cor pulmonale) dramatic changes in the electro- 
cardiogram are often seen McGinn and White 00 in 1935 emphasized 
the importance of a Q-wave and late inversion of T in Lead HI, a 
rather low origin of the T wave with a gradual staircase ascent of the 
S-T interval in Lead II, a prominent S wave and slightly low origin 
the T in Lead I, and an abnormal T in Lead IV Such changes in 
the standard leads simulate those seen in infarction of the chaphrag 
raatic surface of the heart (the so-called Q S T S type of electrocardio- 
&rara), but McGinn and White believed that Lead IV would serve to 
uuferentiate these conditions, since T 4 is usually normal in the latter 
arncs *° was similarly impressed with the importance of Lead IV and 
jfrpssed the diagnostic significance of the large Sj in pulmonary cm 
ism, a deflection usually absent, or very small, in the T a type of 
J^hrocardiogram of myocardial infarction Others 3 81 83 88 94 have 
suown the frequency with which the changes described occur in pul 
171 ern ^ >0 ^^ sm have confirmed their diagnostic value 

°re recently 83 it has been shown that if electrocardiograms are 
^ihm a short time of the embolic accident, and at intervals 
,, , ^ a senes of changes with rapid evolution is demonstrated, 
mese may be summarized as follows 
c a* y Changes— ( 1 ) Intraventricular block of the right bundle 
lype, with a broad, shallow S wave in Leads I and II, (2) 
epression of the S-T segment in Leads I and II may occa 
be present 

d uc y ^ Changes — ( 1 ) Reestablishment of normal intraventricular con 
[ with the supplanting of the broad S wave in Leads 

r * ^ a w ave of sharp narrow contour, ( 2 ) a sloping ascent of 
T vT* in Leads I and U and (3) a Q wave and inverted 

and m These changes are those described by McGinn 

in) *-'^ an S eJ —A disappearance of these changes by a grad- 

cf tK„ t ° a *°' fVar d the normal, except for the persistence in some, 

Wn? ges 111 Lead m 

Banna Lf, originally reported by McGinn and White and by 
leads tflo , supplanted in medical practice by exploratory chest 
-pv ex Pi° r ing electrode being paired with an indifferent elec* 
leads have shawm that the T waves are likely to be in- 
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verted in the leads from the right side of the precordium, but they 
may be normal in the CF 4 and CF 5 positions These leads have also 
confirmed the impression that the early broad S x type of electrocardio- 
gram of the standard leads is actually that of right bundle branch 
block since the intrinsic deflection is late in leads from the right side 
of the precordium and early' m leads from the left side 

The electrocardiographic changes observed in pulmonary embolism 
are due, probably', to ischemia of the right ventricular musculature 
resulting from diminished coionary flow The ischemia which is ob 
served in the experimental animal with sudden marked distention of 
the right ventricle is located in an area just to the right, and only to 
the right, of the anterior descending branch of the left coronary' ar- 
tery', indicating that increased ventricular cavity' pressure is an ex- 
tremely important factor 30 

TREATMENT OF THROMBO EMBOLIC DISEASE 

The ideal treatment is obviously prevention Only by means of sue 
cessful prophylactic measures can we ever hope to prevent the tragic 
sudden deaths which occur postoperatively and postpartum, a tragedy 
often heightened by the seemingly uneventful recovery of the patient 
before the moment of the calamitous crash There is y'et much to be 
learned concerning prevention, especially as regards the control of in- 
creased clotting tendencies, but much pi ogress has been made in 
recent years and application of present known measures is effective in 
saving many lives and preventing much disability 

Prevention of Phleliothromhosis —Success is largely dependent 
upon the elimination, as much as possible, of the factors which may 
be ctiologically important Hines 37 has listed some of the means of 
accomplishing this m the postoperative patient, and his methods would 
be applicable also postpartum He sti esses, first, the importance of 
careful surgical technic with avoidance of trauma to tissue and espe- 
ciallv to blood vessels Abdominal compression is to be avoided by 
not using tight compresses and bandages which might interfere with 
venous return Adequate fluid intake is important in the prevention 
of dch\ dration and consequent increased blood viscosity' Anemia must 
be corrected and infection promptly treated Warm environmental 
temperatures should be provided, especially' for the lower extremities 
Respiratory and leg exercises and massage are important in favoring 
venous return and avoiding stagnation of blood m the extremities and 
abdominal v ems Finally', keeping the patient in bed for as short a 
period of time as is possible is extremely important and is a principle 
which is more and more vvidelv recognized among surgeons As has 
been pointed out bv Robertson, ss “No pulmonary' embolism has ever 
resulted from getting out of bed too soon, although interns and nurses 
have been rcpeatedlv made scapegoats in the scramble of attendants 



rULMONAIU EMBOLISM 


1259 


to escape responsibility after on embolic death Some surgeons have 
reported excellent results obtained by getting patients out or e on 
the first postoperatn e day Whether such an extreme m the npp ca on 
of the early rising principle is pctually necessary is for the future o 
determine . 

Aniicongulont Therapy -Thempy with anticoagulants has been 
used to abort the phlebothrombotic process and to prevent its exten 
sion and diminish the hazard of embolism when thrombosis has 
already occurred Two anticoagulant agents have been extensively 
studied as to their potentialities and relative merits The 
heparin, is normally produced m the body by the mast cells of Ehrlich, 
which are found chiefly in the vicinity of the finer blood vessels and 
especially concentrated in the capsule of the liver, the lung and the 
subcutaneous tissues 50 This anticoagulant acts in at least tvvo ways 
First, it retards the rate of conversion of prothrombin to thrombin to 
an extent which is inversely proportional to the amount of thrombo- 
bnase present Second, it reduces the effectiveness of the thrombin 
fprmed Heparin and thromboldnnse are direct antagonists coagula 
hon being prevented unless thromboldnase is predominant Dicumarol 

the other hand, is thought by most investigators to exert a specific 
ftttion hi the reduction of the prothrombin content of the blood, al 
though Dycherhoff 40 holds that its anticoagulant effect is obtained 
through incapacitation of thromboldnase and does not enter into the 
Sfcon( l phase of clotting 

Heparin —Hep arm may be administered by continuous intravenous 
hy intermittent intravenous or intramuscular injection or by sub- 


cutaneous injection of heparin incorporated in the Titian menstruum 
ie last named method was introduced recently by Loewe and his 
^worVers 41 and in their hands has proved to be a safe, simple, prac- 
311 ^ effective method for the conservative treatment of venous 
^nibo-embolic disease It appears possible that this method will ro- 
a ^ th e others previously used because of its greater convenience 
. , ^Phdty The Pitkin menstruum heparin formula when combined 
aff Va J 0c °Dstrictor drugs results in great prolongation of absorption 
subcutaneous injection A dosage of 300 mg is sufficient to hep 
limn fl \erage individual, and this state may be maintained by a 
bv ^ every other day The effect of the heparin is judged 

. uud based on determination of the blood coagulation time done at 
Cc _. once a day during the penod of heparinization In the clinical 
^uibn ^ nce *he originators of this method no instance of pulmonary 

sm has occurred m the presence of adequate treatment. 

6 intermittent Intravenous method of heparin administration has 
^ ^ auer13 a largo senes of cases intensive therapy being 
^ immediately after the diagnosis of thrombosis (or of pul 
l3r y cmbolisni) has been made He used venography for the early 
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diagnosis of tiirombobc disease In comparison with material treated 
m the old, conservative way, hepann resulted in reducing the mortal- 
ity to less than one-tenth and in lowering the tune of confinement to 
bed from the previously customary forty days to about five days 
Dicumarol — Dicumarol has an advantage over hepann m that it is 
effective by oral administration and is far less expensive Several days, 
however, usually elapse after the commencement of therapy before 
adequate anticoagulant action is achieved, whereas the effect of hep- 
ann is obtained within a few hours Moreover, dicumarol is a more 
dangerous drug smce its effects are prolonged and difficult to control 
if they become excessive Its use is contraindicated in cases with 
hepatic damage, m those having a hemorrhagic diathesis, and m those 
until an already lowered prothrombin tame The dosage must always 
be carefully regulated by daily determinations of the prothrombin 
bme, and the therapeutic level is reached when this is within 25 to 50 
per cent of normal The prolonged blood coagulation tame after di- 
cumarol therapy may be returned to normal in from three and one-half 
to thirty-six hours by the intravenous administration of large amounts 
( 0 5 to 3 0 gm ) of vitamin Kj oxide 42 It is possible, however, for a 
pabent to die of hemorrhage before such therapy can be msbtuted 
Barber has reported on the use of dicumarol postoperabvely for 624 
pabents at the Mayo Clinic 43 In this group of pabents there were 111 
who survived pulmonary embolism or mfarcbon before dicumarol was 
started In only two of these did subsequent thrombosis occur, and in 
both there was apparently an inadequate elevabon of the prothrombin 
bme Wien dicumarol was given to eighty-three pabents with post- 
operabve thromboplilebihs, further extension of the disease occurred 
m two, hut there were no embolic accidents Thrombosis or embolism 
did not occur in a group of 259 pabents who had had abdominal 
hysterectomies and received prophylacbc dicumarol postoperabvely 
In another group of 171 pabents who were treated prophylacbcallv 
because of a potenbal tendency to thrombo-embohc disease there was 
likewise no instance of thrombosis or embolism 

Surgical Prevention of Embolism —The surgical approach to the 
prevenhon of embolism was mibated in this country by Homans 44 
This approach attempts to place a block between the cardiopulmonary 
apparahis and the source of thrombi by bgahon of involved veins 
Unilateral superficial femoral vein hgabon was the earliest operabon 
used In the few years m which this procedure has been pracbced, 
however, it has become apparent that fatal pulmonary emboli may 
derive from an unsuspected thrombobc process on the contralateral 
side Therefore bilateral superficial femoral vein hgabon has become 
a common procedure m some clinics A W Allen and his co-worhers 3 
report only 5 per cent subsequent sublethal embob, and no fatal acci- 
dents after 579 femoral \ ein hgabons There are, however, known fa- 
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tallfaes in which the embolus originated in the profunda femons proxi 
ma] to the site of ligation Because of this Homans 45 has advocated 
common iliac and even inferior \enn cava ligation Two indications 
nave been proposed for the latter 40 (1) Concurrent phlebothrombosis 
In both lower extremities which has extended to or above the inguinal 
ligament, and (2) cases in which pulmonary embolism has occurred 
the source of which is not evident 

In contrast to the enthusiasm displayed by some for the surgical pro- 
cedures, there are others who are equally strong in their opposition to 
tneir use Hines* 7 is of the opinion that ligation and division of the 
etnoral and iliac veins and thrombectomy are less safe and more con 
ucivc to chronic venous Insufficiency than is adequate and properly 
controlled anticoagulant therapy Allen 47 states that venous thrombosis 
1101 **°PP e d by ligation of a vein, at best a pulmonary embolism is 
prevented from originating in a distal part of the occluded vessel In 
Ft ei ? er * eDCe pulmonary embolism occurred in eleven of 202 patients 
cr ligation of the femoral veins Among another group of thirty nine 
pa ents pulmonary embolism resulted after ligabon of peripheral 
in nine, three of whom died 


c occurrence of pulmonary embolism demands immediate appli 
atron*l ° n om r ^ enc ^ nleasures Papaverine 0 03 gm ( Y> grain ) and 
These? ^ ^ S 74 * 11 ) should be administered intravenously 

portnnt ? ,<n ^ lo ovcrc °me the harmful reflexes which play an im 
dyttm 10 B m rnai df e stations of the disease When cyanosis and 
Wo P rorn ' nen ! symptoms oxygen should be administered m 
rottsl- M° Uri M e ^ er ky teat or, preferably as 100 per cent oxygen by 
'hnirer ma y be used for relief of pain, but there is some 

doj^, 0 a harmful effect from suppression of respirabon with large 

When ; 


treatment of pulmonary embolism 


lb bss rec uvered from an episode of pulmonary em 

and lessptJh ft)nsic ^ era ble danger that another may occur DeTahats 
monarv eml>? Ve , e3t4, nated that a pabent who has survived one pui 
^dent jJ , “ as a P er cant chance of having a second embolic 
*1 once in therefore important to msbtute anticoagulant measures 
Urioe this )?,'?' P a b en t who has had an embolic accident and to con 
’hrombo-e Er. 1 i ^ properly controlled, until all manifestations of 
blurs m ° °* s ease hnve disappeared and the patient is ambu 
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THE CHOICE AND METHOD OF ADMINISTRATION OF 
DIGITALIS GLYCOSIDE PREPARATIONS 

Joseph B Vander Veer, M D * 

Many years ago the famed Viennese physician, Wenckebach, said the 
following "Digitalis treatment is one of the most important and serious 
duties of the general physician, it demands a great deal of skill, power 
of observation, keen interest and experience a long life is too short to 
loam enough about this wonderful drug” This statement is probably 
more true today than it was a generation ago and the problem has only 
been complicated by the isolation and purification of the many 
active glycosides found in digitalis purpurea, digitalis Janata and other 
plants The introduction of a host of cardioactive glycoside prepara 
honj derived from digitalis, squill and strophanthus with special trade 
uames and a variety of dosages for oral and parenteral use has further 
confused the issue for the average physician 
la general it can be said that the isolation of the cardioactive glyco 
ddes and the preparation of the various glycoside preparations by trie 
pharmaceutical houses have rendered the medical profession a distinct 
J^vlce It is also true that the many products now available are re- 
i&ble and effective when used correctly Tlie fact remains however, 
that much confusion still exists in the field of digitalis therapy (In this 
discussion the terms "digitalis and digitalis therapy” will frequently be 
used in the broad sense to denote digitalis and all types of cardioactive 

glycerides ) 

There are many questions which may be asked regarding the use of 

dlirilftlln 1 ii i . , , i _ j ^ LXTTi r. F ■r\r#»r>am 



tor cardiac emergencies? When is parenteral use incucatear 
, different preparations be given together (i . e , strophanthus and 
details)? What preparations act most rapidly by mouth? ParenteraUyr 
Vjbat preparations are least toxic? Will other drugs be effective when 
gitalis fails? How is the digitalizing dose and maintenance dose best 
crralned? It is with the hope of answering questions of this typ e 
r clarifying the subject somewhat that this topic is chosen 

t0T diremsion 


THE CARDIOACTIVE GLYCOSIDES 


bjjk ^ interest that the many cardioactive glycosides which have 
pointed are all from plant sources They occur in a variety of flora 

of In Medicine School of Medicine Unlverait} of Pennsylvania Chief 

idph|,^' U<>v “ <:a ' a r Department and Physician Pennsylvania Hospital PliUa 
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and are found in different parts of the various plants Table 1 lists the 
sources of a number of these glycosides The medicinal value of several 
of these has been known for centuries Those products derived from 


TABLE 1 —ORIGIN OF CARDIOACTIVE GLYCOSIDES 


Digtahs (Leaves) 

A Digitalis purpurea 

1 Digitcran 

2 Gito-on 

3 Gitalin 

B Digitalis lanata 

1 Digilanid A 

2 Digilanid B 

3 Digilanid C 

Oleander 

Oleandnn 

Lily of the Valley (Flower) 
Convallamann 


Squill (Bulb) 

Scillaren A 
Scillaren B 

Strophanthus (Seed) 
Ouabain (gratus) 
Strophanthin K (kombe) 

Thevetia neriifolia (Nut) 
Thevetm 

Periploca graeca (Bark) 
Pedplocin 


digitalis purpurea, digitalis lanata, strophanthus and squill are the best 
known Table 2 lists a number of the preparations in common use 
winch are obtained from these plants 


TABLE 2 —ORIGIN OF COMMONL1 USED PREPARATIONS 0 


Digitalis purpurea 
Digitalis leaves 

(a) Tablets, capsules or pills 
(h) Tincture 

Digitnn 

Digalen 

Digifolm 

Digitoxin 

(a) Digitaluie natnclle 

(b) Purodigin 
(e) Crystodigin 

Gitalin 


Digitalis lanata 
Digilanid 

Cedilanid (Lanotoside C) 
Digovin 

Squill 

Scillaren 

Urginin 

Strophanthus 
Ouabain (G) 

StTopliantlun K 


No attempt lias been made to include all preparations which are available 


Hie qualitative acbon of these various glycosides seems to be iden- 
tical Quantatahv el\, however, there is considerable difference m their 
action \s pointed out by Gold, 3 the quantitative differences are pn- 
manl} m the following speed of action, duration of acbon, extent of 
absorphon and potency It is important to understand all of these fac- 
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tors in order to appreciate the great variation in dosage which exists 
between the different glycosides when given orally Thus, strophanthus 
preparations are so poorly absorbed that they are ineffective when 
given orally while the most potent of the digitalis glycosides, digitoxin 
« so completely absorbed from the gastrointestinal tract that the oral 
and parenteral dosage is the same Between these two extremes he the 
other cardioactive glycosides in extent of absorption Table 3 sum 


TABLE 3 —THE ACTION OF CARDIOACTIVE GLYCOSIDES 

Qualitatively Actions seem identical 

Quantitatively Actions variable from quantitative standpoint 

(1) Extent of absorption (3) Potency 

(2) Speed of action (4) Duration of action 


Extent of Oral Absorption in Man 


Stiophanthln 
Squill preparations 
C^dilanid 
Whole leaf 


None 

Whole leaf preparations 

20% 

5% 

Dlgoxin 

20% 

10% 

Digitoxin 

100% 

20% 




(,. nt r i e uc *' on °f the cardioactive glycosides and the relative ex 
The fiJ* S ° rpt o 1 n some of die more frequently used preparations 
ould tu^ 5 0,3 ™ C ° ra ' “hsorption are denved from many sources It 
lect in r stre5se< f that they are approximate only and probably sub- 
l on of rv, 1110 rt j v “ 10n m further clinical studies are made It is the opm 
the dvrw!i ° r w h°t e leaf preparations (those containing all of 
fhere li km pur 'h f; d' form) are more than 20 per cent absorbed 
mpp 05e( .'v 0 ®h*y l 1553 variation in speed of action than was formerly 
the stronh ik t )re P ara t>ons are used in equivalent dosage However, 
the other l PU5 preparations probably act slightly more rapidly than 
is jggjjj S'ycostd es when given intravenously The duration of action 
heat (hvn m f 0St u ana k' e ^hh ] & with strophanthus being the most tran 
s h°' , .'e5ert f t " re t ^ a y s )> whde digitoxin (and whole leaf digitalis) 
Tha det ° T ** ° n ® 83 tPiree we eJcs in some patients 
^ c 'Bidej ermU fl a ^ 011 P°t enc y and standardization of the various 
Wever th V f' S fk S ' ; t ^ one hy blo-assay on ammals It was soon learned 
diaimj ^ r 1 ® actual dosage for man could be determined only by 
Vu tation in ° *he glycosides on humans This was based on the great 
Lev?jj sau ^ysurhabiUty from the intestinal tract As Sir Thomas 
e proof or disproof of a drug s efficacy rests finally on 
•he Past Evidence has been gradually accumulating over 

dies At D L eca des as to the potency and oral dosage of these glyco 
Kn can be 656111 Styoosides which ore isolated in pure 

This fa as5 ay™ entirely by weight, bio-assay being unnecessary 
005 y a Sreat step forsvard The cat unit dosage of the 
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various glycosides and of digitalis itself is of academic interest, but for 
determination of tlie comparative oral dosage in man it is useless and 
misleading, and has added considerably to the confusion m dosage of 
the various drugs Thus 1 mg of ouabain is equivalent to 10 cat units, 
and 1 mg of digito\in is about 3 cat units, whereas 100 mg of digitalis 
le.ncs equals only 1 cat unit The comparative doses of some of the 
glycosides and their approximate duration is summarized in Table 4 

TABLE 4 —COMPARATIVE DOSAGE OF PURIFIED GLV COSIDES 


Preparation 

Intraa enous 
Digitalizing 
Dose, Mg 

Oral 

Digitalizing 
Dose, Mg 

Daily Dose, 
Mg 

. 

Duration of 
Action, Davs 

Stropliantlnn 

0 5 to 1 0 

Not effective 

0 25-05 

2-3 

Squill 

0 5 to 10 

15-30 

10 

4-5 

Ccdilamd 

1 0 to 2 0 

10-20 

1 0 

7-10 

Digown 

1 0 to 2 0 i 

4-8 

05 

5-7 

Digitown 

1.2 to 2 0 

12-2 0 

°! 

o 

i 

r—t 

o 

14-21 


The quahtatis e action of the various cardioactive glycosides, as men 
tioncd, seems to be identical and similar to that of whole leaf digitalis 
when given in adequate dosage The most important and primary effect 
is a direct effect on the cardiac muscle fibers There is increased force 
of systolic contraction with the ventricle emptying more completely, 
a shortening of systole and an increased filling time The mechanical 
efficiency of the heart is increased with an increase m cardiac output 
and a decrease m the size of the heart m diastole Reduction in venous 
pressure is probably accompanied bv an increased coronary flow Sec 
ondary slowing of the heart usually occurs A less important action of 
the cardioactive glycosides is the effect on the cardiac rate as the result 
of their action on the conduction system With therapeutic doses there 
is little or no direct effect on the pacemaker of the heart Conduction 
in the aunculo\ entncular bundle is affected by decreasmg the rate of 
conduction and increasing the refractory period Reflex vagal effect is 
much less important than was once believed These latter are effective 
mainU in slowing the \ entncle m auricular fibrillation 

INDICATIONS AND CONTRAINDICATIONS 

A detailed discussion as to indications and contraindications for 
digitalis therapy is not within the province of this article How'ever, 
there are a number of facts concerning this subject which are of great 
practical importance in the treatment of patients They are not new, 
man) of them being know™ to Withering but they need reemphasis 
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for nil of those who deal with this type of therapy Luten, in his ex 

2L cn K0 '- on digitalis,' 1 has included many of these under the term 
therapeutic Theses ” 

“There are a few, if any, situations in which digitalis is known to be 
va ue except heart failure In almost all other situations it is of no 
wlue; in many it is harmful " 

,, D 'e<talfs is of value in the treatment of heart failure no matter what 
T 1 fieart rate may be rapid or slow Digitalis is of value in the earlier 
„ ,lcar t failure shortness of breath cough, nocturnal dyspnea 
ra es at the bases are benefited and indicate its use, as well as 
congestive failure 

yJJ';', 1 ' A°°d pressure low blood pressure, nngina pectons and chronic 
nlu n, “tra neither indications nor contraindicahons for digit 

Tn l rBPY J l ^ ure ls present the drug will usually help 
itatpJ l, 03 * 4 l' er , se ^ not an tndication for digitalis therapy Toxic 

similar^ 11 'am"" 3 ’ { eveT ’ ^pticemio, shock, hyperthyroidism and other 
cmditlonT f ° nS DOt ^ ^ or t ^ ru ® ^ may do harm in such 

hJnT, AAfa r° Utput from the acHon of digitalis in the failing 

rcqiureme i increase m work Digitalis lessens the energy 

STf m € {m!m Z myoenrdium ,t does not force it to work 
~ cr but cables it to work better” 

with m jrf , l Sr effec ? s of digitalis therapy are seen in patients 

Them 1 ^dilation w ‘di rapid ventneular rates and heart failure 
given patient”™ factors 'vhich influence die digitalizing dose for a 
takinir relnu 1 , ag ® tbe P^ent is important, older individuals 
less itnnorin' e y if* 5 Tbe wei e llt of the patient is of much 

The deWT^ r n ' vas 0nce and 15 of little practical value 

age h also import *t ^ * ^ actor and ibe umoun t of cardiac dam 

be hveim'tati,7 er t ly imaged the heart, the less the margin of safety 
use cannot c an ,^ toxlc doses “Certain patients with heart fail 

adra “ on ” (l0 ” c effeck ap - 

Ve "Wcular t nr° ri ° U o t °' ac e ff ects nra disturbances m cardiac rhythm 
430 frequent „ CITla A 9 eoutractians and coupling of premature beats 
'tatricular tarh nt Au Ven ^ ncU ' ar baar i block, auricular fibrillation and 
VcntnenlAc'ul.iu 8X6 ' ess frequent but more senous mamfesta 
ffoiui t<xd e m r . f "filiation may occur from digitalis toxicitv Anv of 
"auvui or vomiting tat, ° nS may ’ anc * freffueudy do occur without 

rattndaii^Aj ontdmactfve glycoside preparations are additive and 
"1th one DOt °S* c ®lly used together When toxic effects ap- 
° aa f to the paficA aratl ° n otber preparations will seldom prove bene- 
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Cardioactive drugs must be used with great care in patients who 
have recently been digitalized or who have had unknown amounts of 
digitalis 

METHOD OF ADMINISTRATION 

Despite die great tendency today to give medications by parenteral 
routes and notwithstanding the large number of glycoside preparations 
which can be given by these routes, the fact remains that 95 per cent 
of patients are best treated by oral medication I feel that parenteral 
use of these drugs should be limited to real cardiac emergencies or 
the rare case in which medication cannot be given by the gastrointes- 
tinal route Subcutaneous use is never indicated and the intramuscular 
route is often unrehable As a group, these preparations are irritating 
and poorly absorbed, and with a failing circulation such medication 
must be given intravenously if a favorable result is to be expected 

There has been a great deal of abuse m the subcutaneous and intra 
muscular use of small doses of glycoside preparations, especially “pun 
lied" digitalis tinctures It has been nearly a routine on many hospital 
services, both medical and surgical, to give such preparations to pa 
tients in circulatory collapse, shock and toxemias, and to moribund 
patients This tvpe of “medical last ntes” must be eliminated with the 
more intelligent management of shock, circulatory failure, disturbed 
fluid balance, anoxemia and similar conditions In the words of Luten, 
Under the highest standards of practice the absence of an indication 
must be regarded as a contraindication ” 

There are occasional patients m whom the parenteral use of a gly- 
coside preparation may be a life-saving measure While such patients 
are not frequent, it is well to recognize the indications for such therapy 
and to be familiar with one or two preparations suitable for such ad- 
ministration One of the primary indications for intravenous therapy 
with cardioactive glycosides is pulmonary edema due to acute left 
ventricular failure Other methods of treatment (morphia, oxygen, 
diuretics, and so forth) should be utilized and morphine in full doses 
is probablv the most valuable single measure Oxygen is frequently not 
available immediately, and intravenous digitalis therapy should be con- 
sidered It maj be combined with ammophylkne and even a mercurial 
diuretic mav be added Auricular fibrillation with rapid ventricular 
rate and sev ere cardiac failure may be an indication for such therap) 
and occasional^ patients with normal sinus rhythm and exireme fail 
urc are desirable candidates, especially if vomiting is present from a 
congested liver and gastrointestinal tract It should be stressed that 
such patients are infrequent but the} are seen in the admitting wards 
of citv hospitals and occasionally m general practice, under unusual 
circumstances If death appears imminent (within two to three hours) 
it seems logical that onl} medicine given by the intravenous route 
could be effective 
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CHOICE OF PREPARATIONS 

abU ? hed * at * c «tion of all of tie cardioactive gluco 
naej is qualitatively similar no matter what their origin If this is true, 

an%. fiZi° IS i ad ' 8ntag ® ol oae over ^ other ln » for as reai action 
St beart ,S concerDe d- It may be an advantage, of course 

niDlrf )’ ° T 6 a I )r< T arat,on 'vhich acts more quickly due to more 
SS 0 ;, ^ v “ in duration of action as the reJt of 
aBvhave snmM^ latl0n ° r destru f ho ” of the glycoside might occasion 
action K desiredT™® °° mdj ' idual P r °f> ,em However, prolonged 
eSccts cm ' P ract, aiUy every cardiac patient and severe tone 

side is nrobahh y f bt> l,Iat rn P id elimination of the glyco 

inated £™ y °f questionable importance. The most rapidly ^tav 

ifSitt^' vn Uat i “r* be ^ oraUy ««* &<=* 

routine use ^ ( T° to fbrce that they are of no value for 

^grtalis tomlli-l tf 6 u strophantlms < purevtcraDy) combined with 
heart failure! Tl aS } >eea acJ vocated in the treatment of congestive 
qu^tionablfL -wo advaata 8 es of such a combination are certainly 

horns were unusualhT ,*? v j den ^f s ° f 1116 end ° f hVCDt >’ f°<^ 

tending over s^r-,1 h,gh *c * e f nes re P° rted In a clinical study ex 
tewed a co„«M« ul ^ ears ’ Stroud, Vander Veer and others 0 7 * 9 {ol 
“res were of vn” a ?° 1 U I ) P a( Ients with cardiac failure The fail 


t! 'e other, in 0 ,'’ age ' None w less toxic or more effective t ban 
^ effects fus™ r iR Pahe u b severe Iy damaged hearts in whom 
,de< luate clinical lm! f 0Upbng of premature beats) appeared before 
'“ulted with the ,h mV f Was mani fest, the same toxic symptoms 
* U *W that whole Slycosides ft was the opinion of the 

preparation* d 5 I * (d [ s , wns as satisfactory as any of the g)y 
^ diango from probably the drug of choice for routine use 
tC5 f 0as If Patient >, P r< T ;arat 'on is occasionally desirable for various 
^ '•omitinV nn e *P erienc ed toxic effects especially nausea 

/"S- hi suejj c " P rc P araHon . they may refuse to continue the 
be hriSn] Ii^if S m ? nothej ' P^duct of different appear 
he continupfi i sbouJd ^ remembered that the neiv drug 
The differ P ^ f J , ] !UDten ? nCe dosa S e oni . v ' lf the patient u 
tail? 65 ° 50 slight r! rapidity of absorption of the various gly 
Sh ^ 68 ° f d ° UfatfuI sigriiffcance when given 

t worh of Gold and his associates, demonstrating the 
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complete absorption of digitoxin when given orally and the possibility 
of digitalizing a patient with a single oral dose of this drug, there has 
been a great campaign by the pharmaceutical compames to popularize 
this gl> coside and the one-dose method of digitalization In a consid- 
erable experience with tins drug a decade ago, and m recent studies 
on well controlled patients with cardiac failure, I have found prepara- 
tions of this glycoside much less “fool-proof’ than would be gathered 
from the articles m the literature or the advertisements in the current 
medical journals It is certainly one of the most important of the cardio- 
acbv e glvcosides and the woih of Gold and his collaborators has been 
an excellent contribution to our knowledge of digitalis and digitalis 
tlierapv It is true that the advocated dose of 1 2 mg of digitoxin can 
usually be tolerated and is usually a safe dose if the pabent has re- 
ceived no other digitalis preparabon, but this does not necessarily 
prove that it is a wise procedure for roubne use m digitalizing pa 
bents If anything, it is too simplified There is no subsbtute for a tlior 
ougli knowledge of the acbon of digitalis preparabons including bene 
ficial and toxic effects, and experience with them use m treating 
patients It is verv likely that toxic effects and failures with digitoxm 
will be as frequent as with other preparabons m the hands of the 
inexperienced The advocated maintenance dose of digitoxm (0 2 mg ) 
is sliglitlv larger than is well tolerated by the average pabent It is true 
tint some patients who are shifted from a maintenance dose of 0 1 gm 
(1 Y_ grams) of standardized digitalis leaves to 0 2 mg of digitoxin 
arc improved This is due to giving more of the achve glycoside and 
the same result wall be obtained m this tvpe of patient, in whom an 
insufficient maintenance dose was being given, by increasing the dose 
of digitalis 

The choice of preparabon for emergency use is not a difficult one 
The method of admimsbation and the dosage employed are of more 
importance than the actual preparabon employed It is more impor- 
tant to know thoroughly the achon and the dosage of one or two 
preparations than to have a smattenng of knowledge of a number of 
them It is believed that intravenous use is alvvavs desirable when 
feasible, and it is seldom that this cannot be accomplished When this 
is impossible, intramuscular use should be resorted to, but never sub 
cutaneous administration 

In a review of the emergenev cases m which glycoside preparabons 
were used at the Pennsylvania Hospital during a ten year period, 
Vandcr Veer and Wagner 10 found that a “purified” bnebire containing 
all of the glv cosidc purpurea ( digalen ) was v erv satisfactory when 
used intrav cnouslv in adequate dosage A further detailed shidy was 
made on one pahent with rapid auricular fibnlhbon (rheumabc heart 
disease with mitral stenosis) who was voluntarily hospitalized for 
sev eral months Numerous glv coside preparabons of digitalis purpurea 
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digitalis knots, strophanthus and squill \\ ere used intrax cnonsly as tlio 
patent developed heart failure on successno occasions Tho rate and 
degree of lmpro\ ement was measured bi the i enous pressure, circula 
hen time and reduction in heart rate, as well as subjectu e improx c~ 
meat. It was found that the action of nil of the glycosides was identicrl, 
with little if any difference in the rnpidit) of action, when used m 
adequate dosage The duration of action was extremely variable No 
idnmtage could bo seen with the strophnnthus preparations over tho 
digitalis glycosides, and the squill glycosides \\ ere equally as rapid and 
dfectiveln this study It is realized that tills comparison of tho results 
m only one patient is not conclusive, but it represents an opportunity 
seldom afforded under controlled conditions 
Strophanthus preparations are frequently advocated for emergency 
cardiac use. They are potent drugs, but it is doubtful If they act sig 
w£ candy faster than some of the digitalis glycosides and they hnvo tho 
"hadvautage of losing their potency with time (a factor in a drug used 
'"frequently) Their short duration of action may bo a disadvantage 
?? Wc h as an advantage when they are combined will) other prepare 
°as mat must be utilized to control the patient 
the digitalis glycosides, when used separately or in combination in 
e purified tinctures arc effectix e and rapid in action if used intra 
Digorin, cedilnnid (lanatosido C), tho squill preparations 
me various glycoside combinations (dignlon, digifolin, digllnnid, 
mao satisfactory preparations when used in correct dosngo It 
ml] ' 1trcssef t that the dosage of the many preparations caries 
> 'J and that the dosage for tho individual product ho is using for 
geacy use must be known by tho physician 

DICITAUZINC, MAINTENANCE AND EMEltCENCY DOSA< P 

briefly, the dose of digitalis or any of the cnrd/onciivo glyco 
ij„ enough and not too much This fact was well known to Wither 
( 17 gg! stressed in his classic, “ An Account of tho Foxglove" 
the mi U; attua ' approximate digitalizing and maintenance doses of 
d'Tiieal''n-; C i ir<: ^ 0actlvc P re paraUons has been detorminod onlircly by 
fose nn.] , on P aUeats By tho same token, tho actual digitalizing 
tn >hvidu 3 ir !1 -ri QnallCe ^ ose ^ or “ Dy 0D0 P at * ont must bo detcnnlncil 
lheie r,T y There f* no relation of the "cat unit ’ dose of nny one of 
5r»t vari* 1 H raUons to o! bers when given orally, Iwcauso of Iho 
,c a*in th 0n “ absorbability from the gastrointestinal Irntl I or (Ills 
be lenomf approximate digitalizing dose of a given preparation innxl 
Uieram ° physician There are no shortcuts to good digitalis 
Tl^ 

viefo^approxiinate ora l digitalizing dose for digitalis Irm'i s ami Dm 
1 to o preparations is known For digitalis this is from 

U5 to 30 grains) depending on the individual pntlniil mill 
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how rapidly the medication is given In the average case the rull dose 
can be safely given in forty-eight to seventy-two hours when the patient 
is under fairly close observation The more severely ill the patient, the 
more closely he must be observed In these patients, rapid digitaliza- 
tion is often desirable, so toxic effects must be carefully watched for 
For the average patient a pracbcal plan is as follows An initial dose 
of 0 4 gm (6 grains) is given followed by 0 2 gm (3 grains) three 
times daily, or every six hours When the dose reaches the neighbor- 
hood of 1 2 gm (18 grams) the dose is cut to 01 gm (1% grains) 
three times daily At the sign of improvement the medication is re- 
duced to 0 1 gm daily When toxic signs or symptoms precede bene- 
ficial effects, the medicine must be stopped at once 

The most frequent maintenance dose of digitalis leaves is 0 1 gm 
daily, approximately 60 per cent of patients being maintained on this 
amount However, more or less than this amount is frequently desir- 
able The optimum maintenance dose must be determined by trial on 
the individual patient. It is not the average maintenance dose Neither 
is it necessarily the maximum amount tolerated or the minimum effec- 
tive dose Thus a patient may be more comfortable and better con- 
trolled on six or eight tablets per week than on seven A simple plan 
to accomplish this is to omit the Sunday dose or to give a double dose 
on Sunday The use of two tablets one day and one the following day, 
alternately, is often a satisfactory method m those needing dosage v'ell 
above 0 I gm per day Occasional patients will tolerate as much as 
0.2 gm per day, but this is seldom an optimum dose Digitalis tincture 
is not recommended for routine use It is less stable than the leaves, 
but more important, the dosage is less accurate and there is a frequent 
tendency on the part of the patient to “adjust” his own dose to suit his 
symptoms 

The average oral digitalizing dose for a few glycoside preparations 
is given in Table 4 The digitalizing dose is usually presented m the 
literature accompanying the various products and a plan similar to 
that outline can be followed for any of the glycosides A useful plan 
for digitalizing patients who are borderline cases— the so-called “ther- 
apeutic trial case, is to put the patient on 0 1 gm of digitalis, or 
similar dose of a glycoside preparation, three times daily for a week 
Tins type of pabent can be safely allowed to go this length of bme 
without observabon as he is not apt to develop severe touc manifesta- 
tions At the end of this time if the pabent is definitely improved he 

can be placed on a maintenance dose, or the medicine can be discon- 
tinued 

. sfSh' dose method of digitahzabon with digitoxm, as advocated 
tmld and collaborators, has already been discussed briefly It is 
f 1 u a safe method for most pabents, but in those seriously ill it is 

Poe unsatisfactory' I have seen several instances of poor results 
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under this regimen They were not the fault of the glycoside, but re 
suited from following the “method" rather than following the patient 
It is difficult to improve upon the principle of frequently repeated small 
doses with careful observation of their effects on the sick patient, con 
timifng the drug until beneficial or minor toxic effects are evident 
'™ en, b er > die more seriously damaged the heart, the more the patient 
needs digitalis, but the less the margin of safety botween benofldnl 
toxic effects 


n cardiac emergencies, the intravenous use of n cardioactive glyco- 
^Preparation is recommended Ouabain, strophnnthin K, ccdilanid, 
gran and the “purified” tinctures (digalen, digilanid) will givo 
'spsaHy good results if given fn adequate dosage and will produce toxic 
f ’' VCn * n oveT dosage or to those who have been receiving dig- 
in our experience there is no significant advantage of ono prepn 
d 011 °Z. er mother if they are given intravenously in equivalent 
I 5 ' 0 P oa; lble exception is digitoxin which apparently acts moro 
oner^ ™ a ° °^ ler glyoosides, and has seldom been advocated for 
agency use. We have seldom used strophanthus preparations for 
” j rcasnn ^ previously given in this article. TTie important thing for the 
rat l a ^° Physician is to know the dosage of one or two reliable prepa 
^™s and to have them available for immediato use if the emergency 


have f bU ? f lecclvin g ward and associated cardiac ward service, wo 
of if. ° l i ™ e Intravenous use of the purified tincture containing all 
cajes° WF** 'hR'talis (digalen) very satisfactory in emergency 
dteitaltu undou htedly cardiac, and in whidi it is certain that no 
, has been taken prior to admission An initial dose of 4 cat 
,® Iven very slowly (undiluted) intravenously Tills may bo 
a secn^a a ° ne fo hv0 hours if the patient is not improved Moro often 
°f 2 cat units is given In three to four hours Digitalis is 
^unitil ^ 05 10011 81 Poll 611 ! can take 11- ^ total ^ 05 ° ® *° 1^ 

Di e j '’ oooodonally given In divided doses, over several hours 
\ tofaKr anc l oedfianid are both very effective given intravenously 
Shim? tT okool 1 mg. of either can be given over o few hours, 
by tti aboil l half the dose initially and fudging the subsequent doses 
I, of the patient 

"Mni 1 06 strcslK l again that cardiac emergencies requiring intrn 
SWA therapy are infrequent and that other mca*ures 
iIwj u° „ °f v *lue (morphfne oxygen, dfuretfes, and the like) 
otihzed in this tyjie of patient 


^ SUJDIAItY 

2. S^^oaotrve glycosides are widely distributed in nature 
3- (£«*» of all £j qualitatively similar 

vxm riderat]» variation exists in the degree of alrorptfon, potency, 
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duration of action, and to a lesser extent, the speed of action of the 
various glycosides 

4 None of the substances seems to be more potent but less toxic 
than the others 

5 Under certain conditions it may be desirable to use glucoside 
preparations rather dian whole leaf digitalis or tincture of digitalis 

6 There are a number of preparations satisfactory for intravenous 
use m cardiac emergencies Their action is quite similar if used in 
equivalent dosage 

7 It is desirable to have a working knowledge of one or two cardio- 
active glycoside preparations, but it is more important to be thor- 
oughly familiar with the indications, contraindications, beneficial and 
tovic effects of digitalis itself There are no shortcuts to good digitalis 
therapy, clinical experience plus careful observation of the patient are 
most essential m the proper treatment of the seriously ill cardiac 
patient 
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THE TREATMENT OF CORONARY DISEASE 

Francis C Wood, M D , FA.C J? ° 

The following paper will sketch our general plan of management 
for two of the commonest and most Important problems in coronary 
artery disease (1) the attack of coronary occlusion and (2) angina 
of effort with a more or less stabilized coronary circulation 

THE TREATMENT OF A PATIENT WITH AN ATTACK OF CORONARY 
OCCLUSION 

In the treatment of the attack of acute coronary occlusion it is help- 
as a preliminary step to attempt to fit the patient into his proper 
£-« a ""severity scale ” Such a seventy scale might be outlined 

(a) Severe Severe prolonged pain shock, tachycardia, fever leuko- 
'ytosis and signs of cardiac insufficiency (dyspnea, cyanosis, pul 
m ®ary ^ edema and basal rales) 

i-A ' moderately Severe Pain, electrocardiographic signs, fever and 
( 'vw'S w ® out “f? 15 °f cardiac insufficiency 
tJi Mdd. Pain, electrocardiographic changes, no fever, no leukocy 
««U no cardiac insufficiency 

ttceni f if^ Mild. Brief pain (five to twenty minutes), no other signs 
at> ^ rom fids time on, angina of effort will occur, or if previ 
visually 163 ?? 1 ’ m °ro easily produced (In this instance one must 

Uun that 1310 ° cc ^ U5rion an artery with such good collateral circula 
of ravcK „Js! actual Infarct does not occur as a result, there is an area 

Onlv w ‘th a precarious blood supply which becomes ischemic 

v daring exercise.) 

10 *^ e ^ eTero Attack — I Bed rest It is not easy or wise 

bod a ' xmt the length of tune a patient should remain in 

'’recks. In 8 seve [ e attack. Bed rest will probably average four to six 
dter fev a patient is allowed out of bed in a chair three weeks 

J Ppearttf r \i eU n^ t0S1S “ severe Pain and circulatory failure have dis 
tamed to ° ' va tkmg 15 allowed until the sedimentation rate has re- 
Knunlia. ? P re attack level (see below) and until the electrocardio 
stopped changing. 
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2 For pain, give morphine in sufficient amounts to control the in- 
tense pam, but not enough to depress respirations below 12 per minute 
Start with 15 mg intravenously and repeat in fifteen minutes if neces- 
sary Intravenous injection is indicated because of slow absorption 
from subcutaneous injection in a shocked patient and the possibility 
of dangerous cumulative effects coming on if several subcutaneous in- 
jections are later absorbed simultaneously 

3 Oxygen may help the pam and is indicated for cyanosis and 
dyspnea The blister type of head cover, face mask and nasal catheter 
are the order of preference 

4 To prevent an intraventricular clot with subsequent embolus, 
dtcumarol has been used 1 It may be valuable, but it is a relatively 
new method of treatment and has not been assessed completely Before 
making it a routine procedure its dangers must be balanced against its 
possible advantages Dicumarol might also be useful as a prophylactic 
against phlebothrombosis if it is found to be safe 

5 To dilate coronary vessels papaverine, 0 1 gm four times a day, 
has been suggested. 2 It may help We have occasionally seen syncope 
follow its use Theophylline ethylenedtamine, 0 1 to 0 3 gm three tunes 
a day (m) may be useful It may also upset the stomach Five-tenths 
gram of this drug in 200 cc of physiological salt solution given slowly 
over a period of one hour as an intravenous drip may help to relieve pam 
and improve the circulation but should not be used routinely 

6 Barbiturates After the most acute part of the attack is over 
phenobarbitaL, 30 mg three tunes a day, is often useful to control ap- 
prehension and nervousness Seconal, 0 1 gm , as a nocturnal sedative 
is usually well borne 

7 Digitalis is usually contraindicated. It should be avoided in the 
first few days After the first week it may be tned cautiously if dysp- 
nea persists or tends to increase Never digitalize the patient rapidly 
Even in the face of a paroxysm of auricular fibrillation, digitalis should 
usually be -withheld unless congestive phenomena appear to be endan- 
gering the patient’s life This advice is based on the fact that the 
paroxysms of auricular fibrillation which occur in the first two weeks 
after coronary' occlusion usually subside within twenty-four hours or 
less without producing major circulatory failure Moreover, sudden 
death during digitalization occurs frequently enough in patients with 
acute cardiac infarction to suggest cause and effect 

8 Qumidme has been suggested as a prophylactic ag ain st ventricu- 
lar fibrillation In our experience it has not proved de fini tely valuable 
We do not use it routinely in arrhythmias except paroxysmal ventricu- 
lar tachj cardia Then it should be administered in adequate doses If 
0 3 gm e\ery second hour for five doses is ineffective, this dose may 
be doubled 
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9 Food. Give the patient an 800 calorie diet with 60 gm of protein 
and 1 polyvitamin tablet daily Divide the food into she small feedings 
Nover fill the stomach. 

10 Fluid. Give the patient enough to keep him from being thirsty 

11 Bowels After the first day or two, if bowels are costive, give a 
small enema or a mild evening laxative. If the patient fights the bed 
pan, tho actual amount of cardiac work incident to moving the bowels 
may be lessened by having two attendants support him sitting on the 
Pan on the edge of the bed, or actually lift him on to a commode 
beads the bed. However, these deviations from usual procedure are 
to be used only when they are really indicated Most patients become 
accustomed to using the bed pan after a few attempts After the patient 
“ showed out of bed let him use a commode next to his chair until 
wdking is permitted. 

12 Attending to business A man will rest better if you allow him 
to get things off his mind which are bothering him. His secretary or 
“Partner may often be allowed access to him for brief periods It is 
better in general not to allow use of the telephone 

13. Tobacco Tobacco is contraindicated, at least until the acute 
“age is over 

14. Coffee Its use is no more contraindicated than is ammophylline 
o a man who is used to it 

d hL Treatment °f recurring attacks of pain. In a few individuals, 
^ortng convalescence, anginal attacks occur, which may be related to 
^^constriction of collateral coronary arteries In such an event, nitro- 
notfa" ^ t0 m S- under the tongue is worth trying It has 
t fa our experience, caused a material drop of blood pressure, and 
deBatt* ^^nhnated the pain. Amyl nitrite, which produces a more 
18 p, re< ^ uc b° n of blood pressure, is probably contraindicated, 
diaim ~f ciTocar dlography is useful in diagnosing the infarct and in 
ng arrhythmia should it appear When the electrocardiogram 
faffld eS ., sta “ e ’ h often an indication that the acute process is 
Piovidad y i? UleSCCnt to n ^ ow Ike patient more freedom of movement, 
move °^ Jer oriteria mentioned above are consistent with this 

of w^Tdhroci/fe sedimentation rate A study of a series of patients 
^“Rvn , C< ? ontu T age group attending our Cardiac Clinic, without 
ttto j n ^apdon or active infarction, showed a rapid sedimentation 
this testi” 11 ^ f >er cent - Therefore in order to make the best use of 
pre attack coronary occlusion, it is helpful to know the patients 
tho attack f™ lnentatl on rate or the rate in the first few hours after 
After aj “” ore ^ has had time to become accelerated by the infarct 
next to the^s^ 21 ^ 20 tn ^ arct ’ on keep the patient in bed, or in a chair 
bed until the erythrocyte sedimentation rate reaches nor 
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mal, if his pre-attack rate was normal If previously abnormal or not 
known, the erythrocyte sedimentation rate may be misleading 

18 What to tell the patient Avoid terms like "thrombosis,” “blood 
clot” and “heart attack” which tend to cause apprehension It is usu- 
all> necessary, however, to tell him in a general way what has hap- 
pened to him, as soon as lus mental condition warrants it It does no 
harm m most instances and helps to enlist his cooperation Our usual 
plan is to say, “You have had an obstruction of one of the small arteries 
which nourish the muscle of your heart It is like a broken leg, you 
must give it as complete rest as possible by being as quiet in body and 
mind as you can You must not exert yourself physically or emotionally 
until healing occurs If you do this the condition will tend to heal as 
a broken leg will heal ” His next question is, usually, “Doctor, will I be 
a permanent invalid?” This may be answered, “If you knew the num- 
ber of men m important positions in the world who have been through 
an attack like yours, you would be encouraged ” 

Treatment for the Moderately Severe Attack.— 1 Bed rest will 
aicrage three weeks About two weeks after fever leukocytosis and 
pain have generally subsided, and the patient may be allowed in a 
chair next to the bed The time to permit walking is judged on the 
same basis as after the severe attack 

2 Morphine is used subcutaneously, the initial dose being 15 mg 
The attempt should be made to take the edge off suffering but not 
necessarily to relieve all pam, or the respiratory rate may be depressed 
too far Give the patient enough at least to control restlessness and 
apprehension 

3 Oxygen may help control pam, even when cyanosis is not obvious 
The rest of the therapy is much the same as for the severe attack 

Treatment of the Mild Attack —1 Bed rest Seven to ten days of 
bed rest usuallv suffice Then the patient is permitted to be up in a 
clmr Walking is allowed on the same basis as after the severe attack 

2 Morphine is used as m the moderately severe attack 

3 Oxygen is rarelv needed 

Die rest of the therapy is based on principles outlined for the severe 
attack, except that barbiturates are not used so freely, the diet may be 
a little less restricted after the first few days, and the patient may be 
permitted more contacts with his business if it does not have an ad- 
i erse effect upon him 

Treatment of the Very Mild Attack.— Patients who have experi- 
enced only a \ ery mild attack need no bed rest, no morphine, none of 
the usual treatment for the acute attack However, when angina of 
effort begins with ewdence of a mild coronary episode, or when estab- 
lished angina suddenlv changes its character suggesting a possible 
fresh occlusion, it is wise to confine the patient to his room and limit 
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TREATMENT OF THE PATIENT WHO HAS ANGINA OF EFFORT WITH 

A MORE OR LESS STABILIZED CORONARY CIRCULATION 

Before describing the treatment of this clinical picture it might be 
well to describe exactly what we mean by it This type of patient may 
have had one or more large or small cardiac infarcts m the past They 
can be recognized by inquiring about former attacks of chest pain, 
usually centering under the sternum, but not always thought of by the 
pabent as having been cardiac attacks The pabent is asked in detail 
where he was, what he was doing, what time of day it was, who was 
there, etc It will be found that, m the vast majority of attacks of 
coronary occlusion, the pabent has a photographic memory of the sur- 
rounding circumstances, including a number of relabvely unimportant 
accompanying incidents Many other acute (noncardiac) attacks simi- 
larly photograph the environment in the pabent’s mind However, 
when a pabent gives a history of chest pam, a photographic memory 
of the episode favors the diagnosis of coronary occlusion, and the lack 
of a detailed recollecbon of the surrounding circumstances is a strong 
point against this diagnosis After he has recovered from the attack, 
tlie pabent wall have recurring episodes of discomfort in the chest, 
usually under the sternum These attacks come on during exerbon, 
especially after eabng, while outdoors walking against a cold wand 
Tliev stop within a few' minutes when he stops everting He usually 
stands still and looks m a store window if he is on the street If a chair 
is near he will sit dowrn He wall prefer to stand or sit rattier than to 
lie dowoi The pam is not necessarily severe, it is dull, aching, con- 
stncbng, pressing, squeezing or burning It is very rarely sharp It does 
not throb It often “goes up to my throat and chokes me ” The pabent 
may even deny that it is a “pam ” One of the helpful diagnosbc points 
is that when the pabent is first 0 asked "What sort of a pam is it, and 
where is it?" he will raise both hands in front of his chest, stop a 
moment to think, then with a slightly puzzled look (because the pam 
is difficult to describe) he wall put both hands on his upper or middle 
chest to either side of the sternum A fairly reliable rule is that, if a 
pabent places one hand at the apex, the pam is not likelv to be angina 
of effort, if he show's you a midline or bilaterally symmetrical locabon 
wath both hands, it is angina unbl proved otherwise 
Finallj it should be stressed that angina of effort is diagnosed by 
the history There may be no electrocardiographic abnormahbes 
There usuallv are no abnormahbes on physical examination of the 
heart which assist in the diagnosis 

Given a pabent wath this clinical picture, who has had substemal 
pam on effort for a number of months, and who has noted no recent 

\ftcr he lias been ashed this question a number of times his response often 
becomes more glib and less characteristic. 
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each dose of theophylline ethylenediamme with favorable results, espe- 
cially in a high-strung individual 

5 Nitrites If you give nitroglycerin to every patient with angma 
of effort and tell him to take a pill whenever he has a pain he may 
well come back the next tune with the following story “Did the pills 
help to stop your pain?” “I don’t know, the pain stops nght away when 
I stop walking, so I couldn’t tell ” Consequently, in patients with mild 
pain wluch stops promptly when exertion is stopped, nitroglycerin 
may not be necessary The drug is used most frequently to stop severe 
attacks which will not subside spontaneously However, it is most help- 
ful m the patient who cannot do some necessary act of his life with- 
out producing pain If he cannot get to the station on a cold winter 
morning without anginal pain, give him 0 20 to 0 25 mg of mtro- 
ghcenn to take two or three minutes before he starts If he cannot 
have a bowel movement without pam, have him take nitroglycerin a 
few minutes before he goes to stool It is not helpful to give a patient 
nitroglycerin on schedule, three or four times a day It merely induces 
tolerance to the drug (which, however, is very temporary, lasting only 
a few days ) It is unwise to start nitroglycerin at a higher dose than 
0 20 to 0 25 mg because these small doses will often be effective 
whereas a larger dose may induce a throbbing headache We often tell 
a patient to chew up the pill rather than to put it under the tongue, 
especially if there is necessity for keeping him from knowing he is 
taking nitroglycerin It is absorbed just as well We usually prescribe 
the hypodermic tablets since they dissolve more readily Amyl nitrite 
is not as generally useful as nitroglycerin because die dose is more 
difficult to adjust so as to prevent a drop of blood pressure and throb- 
bing headache Moreover, it is less convement to carry Both these 
nitrites produce dieir effects prompdy, within less than five minutes 
If the pam for which diev are given does not begin to subside until 
fifteen to twenty minutes after administration of the drug, its sub- 
sidence is probablv not due to the drug 

G Tobacco It is well to suggest stopping tobacco on the following 
basis “Smoking seems to have a definitely harmful effect on some 
people widi tins condition If I had your condition, I would stop 
tobacco for six \\ eeks and see if it made any difference It is true that 
in some individuals tobacco does not seem to be harmful, but you 
cannot tell except bv trying it out If after giving it up for six weeks, 
■\ou feel that vou can do xvithout it indefinitely, it xvould be wise for 
\ ou to do so ” 

~ Alcohol “The only danger in drinking is that (a) If you have 
cocktails before dinner it may make you overeat at dinner, which is 
harmful (b) If vou drink too much, you may want to show the guests 
how xou ran the hurdles m 190S If it makes you overexert, it is harm- 
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fuf If you can drink temperately without producing either of these 
effects, it will do your condition no harm " 

8 Digitalis is usually unnecessary and may be harmful in the treat 
meat of the cluneal picture outlined above 

9 Epinephrine, ephedrine and pituitrin often precipitate anginal 
sttacks and should, in general, be avoided m all patients with coronary 
disease, 

10 Operations on, or alcohol injections of, the cervicodorsal sym- 
pathetic nervous system are very rarely indicated because the pain can 
he controlled quite adequately in the vast majority of patients without 
resorting to such procedures. However, the occasional high strung 
patient with intense anginal pain which he cannot prevent because of 
Ws instability may receive real help from sympathetic nerve block 
pther cardiac operations such as producing pericardial adhesions, 
ugatmg a coronary vein or sympathectomizmg the coronary circula 
hon are still in the class of experimental procedures whose value has 
not been demonstrated beyond doubt 

11 After giving the patient a number of pi ecautionary and thera 
measures, it is often wise to make an encouraging move "I want 
you to take regular setting up exercises in the morning before break 
It is quite possible that by giving your heart mild exercise without 
Pouncing pain, you can help to increase the circulation and improve 
y°ui condition. Take mild calisthenics Find out how much you can 
***** pain Be careful never to bring on the pain ” This advice 
often improve the patient s morale greatly He will say to himself 
e doctor suggests I take exercise, I cant have a very bad heart.” 
A Connor originated this procedure m the treatment of 
effort and it is often quite useful at least from the psycho- 
^ standpoint 

Ww °f the progress of the underlying disease We do not 

cause of coronary atherosclerosis We do not know what 
if disease progress rapidly in one patient and very slowly in 
oy ^ If we observe a number of individuals with coronary disease 
^ a P^od of years it is clear that the rate of progress of the 
stricll y related to the care with which the various 
Kweto ^ ave followed the routine advice which physicians are apt to 
ern ' Consequently one is not justified in demanding dogmatically 
vw^. e Patient give up his work, his physical activity and the various 
rmttpj niake his life tolerable Most men are happier if per 

^ to "five their life" 

Up zeroise, we maj say to the patient **You should give 

Ca ' i toiri UCmS Physical exercise, tennis, heavy lifting and the like be 
play cases such strains seem to preidpitate trouble You may 

" you enjoy the game, provided that you can do it without 
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inducing pam in your chest This usually requires that you play on 
tempo ^ mtb I6laXmg ^ at a peaceful 

Although as mentioned we advise against excessive smoking it is 
P ra chce to battle the habit with religious fervor 

unwl° n n °l at f, eSGnt 1 Str f S f importance of a low cholesterol diet 
unless the patient has a high level of blood cholesterol 

thr rfu n dinfi vo ^ tonal activities it is well to suggest something like 

0 the t iTif 1 f T fe f em t0 d ° b6tter > 35 a ^ * *ey get out 

1 ],l d f T y ‘ bur y ° f com P etlfave business life Yet many of them 

work nn vn 'T ^ 6 Com V l ? tely UnIoad some of your harassing 
7tZ y r Suh0Td ™l es T ake life a little more leisurely and enjoy 

mb f ?n enSI0D / S mUC 3 h as 1 y0u can Get on 20 even keel Keep your 
lea’ve a l^r/? * ^ terms Get *> the office a httlTlater, 

mtrht When ,!! 1 t 1 uf a ^ est Finch and a good sleep every 
from work fn/n f ^ at 1S S ettm g you on the run, stay away 
patients nnn f- G 'h ayS ° Ut °f lts ^uh^es ” Of course, many 

feTsons%mM ^ui ^ temperamental or economic 

alone tW 1 pr T ° f babIy well for them to attempt to plan their lives 

Gainst t Ll 6 ! “ A n Pab u eDt WantS t0 rebre > do not advise him 

resources' to t tb , at be consi der whether he has enough internal 

13 ?he 1?? horedo ™ 22 d a feehng of futility m retirement 

uou Wish in n Z eP pi S «J? a$b ^ P afaent > "Do you have any questions 

Sch tv Z mer ^cV^ 1 hear one or more *e following, 
"inch ma y [ Je answered as follows 

Question ' T)o I have angina?” 

fiftv vonrs 1S a ^ errn w ^' uc f 1 was mvented over a hundred and 

score of rnnrl i 0m + yea f S a S° a French physiaan described several 
them h °“ ®° 'A"* 11113 name lad b “" applied Some of 

cause of their rJn S tV have captured the popular imagination be- 
You can conh-nl *. 3 r ^ P ain f u J futures You don’t have severe pam 
of the wav \rmr 1 3S aVe ° udlne d I have given you a description 
\ou will ” paJn comes a f ,out - That is what you have, call it what 

Question “Is there danger of sudden death?” 

put thiscmp m ^ coasider the vanous dangers that surround you and 
Z danger of " P /° P ? PerSpe< ? Ve y ou drove to town toda£ There 
You knew this vcf- j Dt wblcb ^ght have maimed or lolled you 
or unhannv Tf vm 1 n ? t °PP ress you or make you apprehensive 
£ 3^2*™ a ?? * m y ™ If you bring on the pam 

\ou feel the n-un and j° D f St0p 1 wbat you 21:6 doing the moment 
rules and In within ° ^ doing a dangerous thing If you abide by 
veil Under them e your exercise tolerance, I expect you to do very 

much greater^ ** dan § er of A condition is not 

greater than the other dangers you encounter in your daily life” 
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Question “How long will I live and should I make a will?” 

^veryone with any property should have a will Many 
pa eats withthis condition live for years and live very useful lives " 
Question Will I get better?' 

Answer “If you avoid exercising to the point of producing pain, it 
»y ecome harder and harder to bring it on The pain may e\ en sub- 
l ' V ^ 1 &e passage of time, as the arteries in the neigh 
°°mood of the narrow vessel increase their ability to carry blood " 
en a man first develops coronary disease he is apt to be afraid— 
v , has come over his horizon In the course of time, how 

’ , e °? come 5 accustomed to it and does not experience so much 
suffering. It is our duty to help him through the first stage of 
frmr!'ta' * Car ' vlseI y gently as we can and to point out to him 
i n j ver y beginning that he may well be rehahihtated and lead a 
alsfhTl " SCfu ! We - ^ ls life may be less active physically but it may 
„„ .v 615 hirbulent, consequently it may actually be a happier enst 
MW than that which he was forced to relinquish 
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DIET AND DIURETICS IN THE TREATMENT 
OF CONGESTIVE HEART FAILURE 

Thomas W Clark, M D 

Diet and diuretics have always been an important part of the treat- 
ment of congestive heart failure The treatment of tins disorder has 
not changed materially since William Withering first described how 
digitalis should be used We have progressed in our understanding of 
congestive failure and of the effect of the methods we use in treating it 
However, our aims and therapies remain about the same Rest, seda- 
tion, digitalis, diets and diuretics are used very much as they were 150 
years ago We have new and better diuretics, to be sure, and we know 
more about food than we used to We know a great deal more about 
the water and electrolyte metabohsm of the body, and it is probably in 
tins field of water balance that the greatest advance in our under- 
standing of heart failure has been made Diet and diuretics are both 
closely associated with the water and electrolyte balance of the patient 
m congestive heart failure and for that reason they are discussed to- 
gether in tins paper 

DIET 

Attention to diet has received tremendous impetus in recent years 
with our increased knowledge of the various properties of food This 
is no less true in heart disease than m other disorders The selection of 
a proper diet in a cardiac patient can make the difference between 
invalidism and “good function ” Long ago. Sir William Osier said, 
“The stomach is not only a near, but a bad neighbor of the heart 1 
One hesitates to go so far as that, for after all, the heart owes much to 
die stomach The heart must have all the essential food elements to 
work efficiently However, it is well to remember that a full stomach 
means work for die heart During digestion and assimilation of food, 
cardiac output may increase 30 per cent, and this increase m heart 
" ork may last two to four hours after the food has been taken 2 Fur- 
thermore, gastric distention and flatulence may embarrass the heart m 
its work, eidier by upward pressure on die diaphragm, or through the 
gastrocardiac syndrome 3 Obesity, the result of too much food, in 
direct proportion to its amount, wall increase the work of the heart 4 
Malnutrition, so common in persons with long-standing heart disease, 
because of the inadequate intake of essential food elements as vital 
for the heart as any other organ, puts the heart, already labored with 

From the Cardiovascular Section, Penns>lvama Hospital, Philadelphia 
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dkeaje, under further disadvantage Therefore, in the selection of a 
diet fox the cardiac patient, one must consider each case, his state of 
nutrition and the functional capacity of his heart In the hospital little 
difficulty will arise in procuring the desired diet In the home it is Im 
portent to survey the patient's economic status, his eating habits, how 
be obtains food and how it is cooked One must be sure that the patient 
u able to cany out the instructions given him 
In the acute stage of congestive heart failure, the patient is usually 
not interested in food and the problem of calories need not concern 
0n . 6 i 01 the first two or three days Edema and passive congestion in 
'u ve the stomach and intestines, and handicap their function The 
‘ywptoms of anorexia, nausea, distention and flatulence indicate that 
6 tostmes are not functioning well These patients cannot cope with 
‘°°d and it should not be forced upon them It is best to begin 
jr “quids The Karell diet 5 0 of 200 cc of skimmed milk four times 
5 day may be all the patient can tolerate. It has the advantage of 
mg low in salt (about 1 gm ) and in calones (328) and its nssimiia 
on wul pl ace little or no burden on the heart. Other liquids or gruels 
“y be substituted for milk, for example the whites of six to ten eggs 
ored with lemon, milk with lime Juice, whoy, thin cereal gruels and 
soups Dry biscuits zwieback and toast may be added if the 
mt wants more Salted biscuits, salted broths and citrus fruit juices 
teat Thi S * Ven care >f at ah for they have a high sodium con 
davi i re ® ,men 5 hould be continued for no more than two to three 
In twn k V1,a hy deficient in minerals, vitamins and calories 
diet ? r , ^ lreu days, or as soon as the patient can tolerate it, the 
esn t 1 U d oo increased Most patients when seen m congestive failure 
r^Eun f:ra food A few, even after three or four days on the liquid 

‘bKtreri' above may continue to suffer from extreme 

up^ L the ingenuity of the doctor and nurses must bo called 
lug, ° maintain nutrition Tube feedings and even parontcral feed 
00 necessary The majority of patients, however, nro nblo and 
It j, . t0 o'* 1 after twelve to twenty four hours of liquids In goncrnl, 
food , 0 10 begin with a light diet and increnso tho amounts until the 
h a _ “ ^uate to maintain normal weight Such a maintenance diet 
(*r a ui^ c !j t c t ? a b®ly 2000 calories for most adults with heart dtsonsc 
hyjj a . ' is best to make up the bulk of tho food with carbo 
anna „ g ‘ V “ g arotlntI 250 gm and to limit tho protolns to tho mini 
P r rtdnb 0U u t consl3tent with bodily requirements Tills amount of 
Pd x*" been found to bo close to 50 gm for most adults (I gm 
gm. S 13 ® of body weight) Fats nro added averaging about 100 
f °°ds tb m < T Up 1116 remainder of the diet Ideally, Urn selection of 
ejtfo„ , ul<i be left to tho patient in so far as possible mid It Is intor i 
6 0 110,6 how often they will select tho foods that are consld 
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TABLE 1 —CARDIAC DIET, WEIGHT AND APPROXIMATED MEASUREMENTS 0 ! 


Meals 


Break fas 

t 

Grams 

Measure 

Milk 


100 

JA cup 

Cream 


66 

Vi cup 

Cereal (cooked) 

120 

% cup 

Sucrose 


10 

tsp 

Glucose 


10 

8 tsp 

Dextrine-Maltose 

10 

3 tsp 

Dinner 

Cream 

132 

Vi cup 

Soup Potato 

50 

Vt cup 

Butter 

10 

2 tsp 

Ice cream 

100 

Vi cup 

or Junket}: 


Vi cup 

Milk 


100 

Vi cup 

Water 


100 

Vj cup 

or Crushed ice 

100 

1 cup 

Supper 

( Cream 

66 

Vi cup 

Soupj Milk 

100 

Vi cup 

1 Spinach § 

50 

Vi cup 

Butter 


10 

2 tsp 

1 

r Egg 

50 

1 egg 

Custard j 

| Milk 

100 

Vi cup 

1 Lactose 

10 

3 tsp 


[ Glucose 

10 

3 tsp 


Lunches 


9 AM 

Grains 

Measure 

Water 

100 

V cup 

or Crushed ice 

100 

1 cup 

10 AM 

Orange juice 

150 

% cup 

Lemon juice 

5 

1 tsp 

Glucose 

20 

0 tsp 

3 PM 

Milk 

100 

Vi cup 

Cream 


Vi cup 

Flavoring 

Dextrine-maltose 

12 

4 tsp 

Sucrose 

5 

1 tsp 

4 PM 

Water 

100 

Vl cup 

or Crushed ice 

100 

1 cup 

7 PM 

Milk 

150 

% cup 

Dextnne-maltose 

10 

3 tsp 

or Candy 


1 stick 


° Smith, F M, Gibson, R B and Ross, N G Diet in the Treatment of Car- 
diac Failure JA MA, 88 1943 (June 8) 1927 

t The composition of the weighed diet (calculated) is protein, 44 gm., caxbo- 
hjdrate, 220 6 gm , fat, 109 gm , and calories, 2076 Additions to the diet are 
nnde between the fourth and the tenth day, beginning with toast, jelly, salt-free 
crackers, and butler, sicxed fruit and baked potato are included later If the diet 
5s Erst increased on the fourth dn\, the patient may be receiving as final additions 
to the basic diet protein, 3 7 gm , carbohydrate, 112 3 gm , fat, 25 gm , and 
calories, 718, as follows breakfast, toast, 20 gm , butter, 10 gm , jelly, 20 gm., 
dinner, baked potato, 1, sie\ed fruit juice, 100 gm , toast, 20 gm, butter, 10 gm, 
supper, sieved fruit, 100 gm , toast, 20 gm., butter, 10 gm Stick candy may be 
substituted anywhere in the diet for the equivalent amount of sugar 

$ Milk, 100 gm , cream, 66 gm , sucrose, 5 gm , dextrine-maltose, 10 gm, and 
a half Junket tablet When junket is served, the milk at 7 PAf is reduced to 100 gm 
§ Rurecd spinach Other vegetables ma> be substituted 


best for them These are the simple and easily digested foods, such as 
cooked cereals with sugar and cream, biscuits, toast with unsalted 
butter, eggs, white meat of chicken, vegetable purges, jellies, custards, 
junkets and ice cream The axerage hospital “soft, low salt diet” or 
cardiac diet is adequate and will serve the purpose in most cases 
In the home, these foods are easily prepared and there should be little 
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trouble with the diet, provided the physician gives the proper instruc- 
tion! on preparation (see section on Intake of sodium chloride below) 
Foods which produce flatulence should be avoided. These include the 
cabbage family, the omon family, the bean family, melons, raw apples, 
concentrated sweets, carbonated beverages, and highly seasoned foods 
Large meals tend to produce dfstention and embarrass the heart. Small 
meals with intermediate feedings are better tolerated, especially by 
&e patients with severe cardiac embarrassment 
Malnutrition is common in persons with chronic heart disease in 
whom anorexia has led to an inadequate diet over a long period of 
hme Total serum protein values between £> 5 and 6gm are frequent 
findings, particularly when edema is present The cause of this mild 
degree of hypoproteinemia is probably not entirely due to faulty nu- 
hiUon Albumin loss into the urine and into the edema fluid, dilution 
ofserum proteins by increased blood volume and impaired liver func- 
l* 011 may all be factors behind the lowered serum protein 8 In most 
Patients with these findings there is a return to a normal level when 
me edema disappears and the diets already described are adequate for 
eh nutrition For patients with mild to moderate degrees of mal 
nutrition who require more food, it is best to increase the carbohydrate 
content of the diet up to 300 or 400 gm Diets of around 3000 calorics, 
m in carbohydrate, are easily as simil ated and will generally add 
^nough to the nutrition of these patients to meet their requirements 
the few cases with severe grades of malnutrition, an increase of the 
5^* fte diet may be indicated. These may be the very patients 
to feJd* 61 mos ^ from anorexia and are therefore the most difficult 
Toda y there are many valuable concentrated protein products 
tatat G these, it is not too difficult to increase the protein 

^ B m the poorest eaters up to 100 or even 150 gm. a day Some of 
JP rot ^ uc ts contain sodium chloride and should be used with cau- 
dilorW 06 ? nU ^' ( caj!ec ) 15 a valuable protein product, free of sodium 
^ t may bo added to milk and soups which provides an ex- 
q ? 1 . eans for increasing a patient’s protein consumption. 

Stncr a ttentlon should be given to vitamins in any prescribed diet 
food ,r fo® 50 patients ore restricted in the amounts and kinds of 
oae . 15111 eat, it is probably wise to supplement thear food with 

y e Preparations that contain maintenance doses of all the vita- 
vdth Cl p , ' n ' r t degrees of vitamin deficiencies are commonly associated 
«mn£j UWtion ^ a 'd the vitamins thiamine is the most intimately 
®foed t l fo® 31 ^ "Beriberi heart” is a clinical entity recog 

vitami ■ y 50 a " “anuals on cardiology 6 * A constant supply of this 
u necessary for optimum nutrition because of the limited 
das^jj v “ e ^ody to store it Thiamine deficiency, as a primary 
'’“Paired ^ uro > fo not common It may, however, be a factor in 
onrtllac function when malnutrition is a complication of the 
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commoner types of heart disease It is always wise therefore to include 
it in the diet of a patient in congestive failure A therapeutic dose of 
10 mg of thiamine hydrochloride a day is sufficient in the average 
case If a severe degree of deficiency is suspected, then 50 mg, or 
more, will be necessary The other vitamins must not be neglected 
Given in the form of multivitamin preparations, they are usually sup- 
plied m sufficient quantities Greater amounts can be given in the 
concentrated forms when indicated 

Once the cardiac patient is over his attack of congestive failure 
and is up and about again, his diet can be liberalized However, he 
should be restrained from overeating and from eating too much at one 
time, and he should try to keep his weight 5 to 10 pounds below the 
normal for his height and age Obesity is a needless hardship for any 
patient with heart disease Overweight patients should be put on a 
limited diet and their weight allowed to fall gradually to normal limits 
or a little below The benefits derived from loss of weight are definite 
and have been demonstrated by Master and his associates 4 They 
showed that a loss of from 12 to 15 per cent m body weight of obese 
patients was accompanied by as much as 35 per cent reduction in 
cardiac work The importance of this decrease in work is obvious in 
the overweight patient with heart disease 

WATER AND SODIUM CHLORIDE 

Regulation of water and sodium chloride m die diet is of great im- 
portance in any program for the treatment of heart failure Heart fail- 
ure, whether it be an acute or a gradual process, interferes markedly 
with the fluid and electrolyte dynamics of the body One of the results 
of dns interference is the accumulation of these elements in the extra- 
cellular tissue spaces This accumulation reveals itself as increased 
body weight and edema The primary cause of this process is naturally 
failure of the heart. The sequence of events which leads to edema is 
not clear even today Kidney function definitely f alls off with the onset 
of failure as evidenced by oliguria and diminished output of sodium 
chlonde 0 10 Nitrogen retention is also common, and that it is not 
always due to kidney disease is shown by the frequency with which it 
disappears along with the edema One of the goals in the treatment of 
congests e failure is to rid the body of edema Its very presence implies 
increased blood volume, swollen extracellular tissue spaces, increased 
body weight and tissue anoxia, all of which add to the difficulties of 
a diseased heart Composed almost entirely of electrolytes and water, 
edema fluid must be eliminated through the kidneys Kidney function 
thus must be reestablished and maintained The water and sodium 
chlonde m a patents diet are both of great importance m this process 

The subject of w ater consumpbon in the presence of edema has long 
interested clinicians The custom, until recently, has been to limit fluids 
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THE A — 

whenever there was eonge^ve hwrt fatore Ji^asswnp^ 
the ingestion of more than lnnlted amoun ^ bmite d the body 

edema and, furthermore, that if flui ® for uane formation, a 
would draw on the water in the ®P a subside Actually 

diuresis would be promoted and the coirect in the light of our 
neither of these assumptions appears to the past and 

present knowledge. It has been reported ^ J bc m 

recently demonstrated m the lahorn^ ry arg dehydrated. 11 The 

creased by water alone unless the d in health or disease 

bodys fluids are primarily of salt and w > ^eir tonicity An 

the body is extremely sensitive to any electrolytes 
increase in these fluids can only occur water can and do 

together The sodium salts in isotonic solu health the body is 

diffuse freely into all the extracellular spa urrilvtes within certain 
Ale to keep the amount of its fluids and ^SeTSrough the 
bounds and to rid itself promptly of an excessof «Uu* ^ ^ ema 
W&ey The regulahug ability Is lost during ^ This increase 

is the physical sign of a large increase of the y _ Tbere mu st be 

ocean only when the proper matenals are ^ )hp tissa0 spaces 
sodium salts available to accompany me wa lose 

Water alone will dilute the body fluids and, ma^! it con 

the ability to regulate the quantity of fluids in fluids within 

Amies to retain its ability to regulate theriualHy ^ Uerrfore> 
dose bounds Loss of this function would ^ promptly un 

nceu water, even when the kidneys are dis heflrt failure has 

loaded in the urine. That this process occurs duimg (ind b y 
lieeo demonstrated by Scbroeder, u by Proger un amounts of water 
^ All of these investigator gavetaga jo 

'o cardiac patients on restricted salt diets, withou p 
^rase in their edema. , . . „ n m-cmerlv There 

Tie kidneys must have sufficient water to fun ^ products of 
rant be enough water available to act as a vehi Iddneys and 

metabolism which are filtered from the blood > ntrtt te these 

I'used out in the urine Healthy kidneys are ab e usually require 
Ptoducts in urine and thus economize on water products of 

a liter of water every day to rid the body ■ £*? ^ ne ys lose 
which are constantly being f °™ e l morc to do the 

*^ e powei to concentrate and may require 2 li .. demands of 
^ejob Water reaches the kidneys only after die kidneys 

^ ^ are met If the available water is too httie, products 

**« dear the blood of metabolites as they should and thwp ^ ^ 

^rnikte in the blood and tissues Justmeh aprons ^ ^ 

heated cardiac patient who is developing ed bnt because 

less wate? than usual-ha may be drinking m wJlh 

'Wet he is drinking is diffusing into his tissue spaces along 
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the sodium he is ingesting His body has lost the ability to control the 
quantities of its interstitial fluids As a result, too little water is left 
over for the kidneys to make urine What little urine is excreted is as 
concentrated as the kidneys can make it, thus indicating that they are 
doing the best they can Dehydration is common in these patients even 
though their tissue fluids may be swollen to many times the normal 
amount 13 Sweating is one important factor responsible for this dehy- 
dration, for through it much water is lost without electrolytes Further- 
more, as long as these electrolytes stay m the tissue spaces, they will 
hold water as their solvent Water will not be released until the body 
begins to unload the electrolytes into the urine in the process of diu- 
resis Limiting water by itself will not promote diuresis but rather 
dehydration and oliguria Thirst, dry red tongue and loss of tissue 
lui gor are all signs of the need for water, and they are very common 
m the patient with acute congestive heart fadure These patients crave 
water, and what better indication is there that the body needs water 
than thirst? 

Generally it is a good practice to let patients drink as much water 
as they desire Some will drmk up to 4 and 5 hters daily No harm will 
come from tins even in the most edematous patients, provided sodium 
salts are properly restricted (See section on sodium chloride below ) 
The amount of fluid a patient needs can be judged by his urinary 
output Intake and output should always be watched m a cardiac 
patient If lus output stays over 1200 cc a day, then as a rule he is 
drinking enough to maintain adequate elimination of metabohtes He 
probably is not, however, getting nd of any accumulated salts and 
water from his tissues If Ins output falls below 1000 cc , he is not 
drinking enough and he should be encouraged to take more One of 
the basic aims m the treatment of congestive heart failure is to help 
die body nd itself of edema A diuresis is the sign that the body is 
unloading its excess fluids and electrolytes Unne volume gives infor- 
mation about kidney function and the presence or absence of a diu- 
resis Only die patients weight will tell accurately of the gam or loss 
of edema, and it is most helpful to follow it at regular intervals 
Schemm has pointed out recendy, as others have before him, that 
\\ ater will act as a diuretic when given m sufficient amounts and when 
the sodium of the diet is controlled 13 14 13 He says, “Less than enough 
water leads to dehydration Any reasonable amount more than 
enough, does no harm ” 13 In fact, he believes in pus hin g the water 
intake of these patients up to 4000 cc and even 8000 cc , depending 
on the hydration of the pabent and provided the sodium in the diet is 
properly controlled Such a program in his hands has often led to diu- 
resis and loss of edema without the help of diurebcs However, it 
tikes courage to push water in an edematous pabent and it is not 
generally necessary to give the large amounts which Schemm advo- 
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cates. An intake of around 2500 cc. in conjunction with restriction of 
sodium chloride, with rest, digitalis and diuretics is usually adequate 
for the treatment of these patients 

As has been said before, edema cannot develop unless the elements 
that make up the tissue fluids are available. Water without sodium ions 
will not increase edema Sodium salts make up the hulk of the elec- 
trolytes Therefore, it is obvious that the supply of these salts should 
he curtailed Time and again it has been shown that edema waxes and 
wanes in direct proportion to the sodium in the diet Schroeder, in an 
excellent study, 11 showed that when the sodium chloride of the diet 
was kept around 1 gm a day, edema decreased in cardiac patients re- 
gardless of the fluid intake, and when the sodium chloride was in 


creased to 5 to 6 gm a day, the edema increased During the period 
when edema is developing in the cardiac patient, for reasons not yet 
explained, the output of sodium chloride in the unne diminishes below 
the patients intake In the healthy individual the intake and output 
of sodium salts tend to balance one another from day to day When 
the intake of sodium is unrestricted in the cardiac patient, an excess 
of these salts accumulate in the body, and in solution they diffuse 
freely into the tissue spaces to swell the edema Therefore, ones aim 
should be to reduce the intake of sodium chloride to equal the output- 
or less The sodium chloride in the average American diet amounts to 
vL 10 ^ f> m ' a day The greatest part of this is added by the cook or 
rho individual as table salt By eliminating table salt from a person s 
ood when it is cooked and when it is eaten, the sodium chloride in 
“s diet may be reduced to 3 or 4 gm a day Most foods contain some 
sedium chloride and it is not possible nor desirable to eliminate it 
entirely from the diet Some foods, however contain greater amounts 
a others and by limiting these, further reductions in the amount of 
ium salts ingested can bo made 

or practical purposes, the following instructions will provide an 
equate low salt diet for the average cardiac patient His food should 
cooked without the addition of salt and he should not add salt 
xxti 'VpA 63(3 ^ avoid all foods prepared with salt such as 

dried meats and fish canned foods and especially canned 
01 chill t3 ’ < ^' eeses sorted biscuits and nuts, prepared seasonings such 
Inv sance > catsup and German mustard breads prepared with bak- 
chciiM i’ sa ^ oc ^ hroths and any soups cooked with salted pork. He 
he warned not to use vegetable salts, sodium bicarbonate or 
^proprietary medicines for “gas" and indigestion These all contain 
raltt m 85 r™ e P nnmr y basic ion Calcium, magnesium and aluminum 
1 mi™ V j ^hstituted to relieve indigestion Milk contains about 
he ent° I °™J un boride per liter It is a valuable food and should not 
J uiotmt°' j!; a < ^ e h hut rather limited to a liter a day including the 
used in cooking. If these instructions are followed conscien 
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hously the sodium chloride in the diet will be reduced from 10 gm 
to 2 or 3 gm a day For the average patient in congestive failure 
or subject to it, this is an adequate restriction of sodium chloride 
Should the food be unpalatable to him, plain mustard m water, vinegar 
and lemon drops will help season it A few patients with very severe 
heart disease may require a still greater reduction of their sodium 
intake before they can get nd of their edema Schroeder has described 
two diets extremely low in sodium, one with 1 gm a day, and the 
other with 0 5 gm , n and these may be helpful in the occasional re- 
sistant case 

A most interesting dietary program for congestive heart failure has 
been developed recently by F R Schemm 13 14 15 The principles upon 
which he based his program are, in general, similar to the ones pre- 
sented so far in this paper However, he goes further in his analysis 
of the development and elimination of edema fluid He says, in effect, 
that the salts of edema fluid are primarily an alkaline mixture of five 
parts sodium chlonde and one part sodium bicarbonate Sodium will 
leave the bicarbonate ions to form neutral salts with the strong acid 
ions such as are formed constantly by metabohsm These neutral salts 
are promptly excreted by die kidneys The bicarbonate ions are elim- 
inated by the lungs as carbon dioxide This reduction m the amount 
of sodium bicarbonate upsets the ratio of chloride to bicarbonate ions 
and tends to reduce the pH of the tissue fluids To avoid this, the body 
will unload in the urine a like amount of sodium chlonde All of these 
electrolytes will carry water with them from die tissue spaces to the 
unne In such a way it is thought that the body unloads the excess 
electrolytes and water which have accumulated to form edema The 
aim of Scbemm’s regimen is to "(1) Decrease the ingestion of the 
matenal essential to the formation of edema and encourage the mobili- 
zation of sodium already retamed by giving a diet restricted in sodium 
and yielding a neutral ash (2) Increase and hasten the normal effect 
of the metabolic acids by administration of small amounts of acid 
drugs (3) Facilitate the elimination of the mobilized sodium via die 
kidnevs and avoid the development of true cellular dehydration by 
administering plain water in adequate amounts, i e , adequate accord- 
ing to water balance principles ” 13 

Construction of a diet to meet diese requirements is based on the 
fact that milk, vegetables and most fruits yield an alkaline ash, while 
meats, eggs and cereal foods yield an acid ash By balancing the intake 
of diese two groups of foods, the total reaction of the diet can be regu- 
lated to yield a neutral or skghdy acid ash Sodium salts are restricted 
m the diet m die same way as was described m a previous section 
However, the benefit of the diet is not as much based on a low sodium 
intake as on the intake of an excess of acid ions Tables 2 and 3 con- 
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tain the skeleton outline for neutral diets taken from Schemms article 
and a sample of a neutral diet 

TABLE 2 — SKELETON OUTLINE FOR NEUTRAL DUETTS 11 


General Diet 


Basic Ash Foods 

Limited 24 hr 

Add Ash Foodx 

No limit 

Milk 

Vegetables 

Fruit* 

maximum 


24 hr maximum 

1 pint 

2 servings 

Eggs 

Meat, fish fowl 

2 

1 serving 

2 servings (ex 
cept prune 
plum, cranberry 

Breads or cereals 

5 slices or serving! 



— 

ax doiired) 




TABLE 3 —INITIAL NEUTRAL DIET 
Str Small Feeding* with Protein 60 to 70 gm. Calories 2400 


===t— 

Measure 

Food Measure 

1 Cereal and Cream 

Cwea] prepared ft 

or uncooked 1 tbsp 

Or cooked ft cup 

Sg, 

2. Eggnogg 

One egg 

Milk Vi cup 

Cream (209k) Vj cup 

Sugar and spice 

1 Fn fjh Bread and Mill 

Butter , nnt 

Milk } pat 

1 cup 

4 Com Soup 

Cora pur^e % cup 

Bread 1 slloo 

Butter 1 pat 

Cream Vs cup 

k E W. Toart and Milk 

One egg 

Bread , ... 

Batter } ,I] “ 

Milk 1 Pat 

2 tbrp 

6 Bread and Milk 

Milk 1 cup 

Cream (209k) 1 tbsp. 

Bread 2 slices 

Butter X tbsp 


DIURETICS 

said in a 1<3 Me < fr u & s used to increase the volume of urine. As was 
congesM v Pl L V10US section - uuo of the primary arms in the treatment of 
e heart failure is to help the patient get rid of edema Since 
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edema fluids must go out through the kidneys, any measure that will 
increase the volume output of the kidneys will be of value Increased 
urine volume will occur when glomerular filtrate is increased and 
\\ lien there is diminished resorption of the glomerular filtrate by the 
tubules All things which assist the heart to improve the circulation 
and thus the blood flow to the kidneys will favor a diuresis It is well 
known that rest in bed frequently leads to a diuresis in a cardiac 
patient Digitalis when first introduced by William Withering was 
thought to be a diuretic because a diuresis so often followed its use, 
though experience has taught that its effect is primarily in increasing 
the efficiency of the heart The resorption of the glomerular filtrate by 
die tubules depends on the electrolyte composition of the filtrate and 
the amount of water the body can spare from the filtrate The relation 
of water and sodium salts to edema fluids and kidney function has 
already been discussed Suffice it to say that any increase m urine 
volume will depend to a large extent on a proper restriction of sodium 
chloride in the diet and ample ingestion of water In fact, as men- 
tioned, water given in sufficient amounts may by itself stimulate a 
diuresis, as has been shown by Schemm and others 14 

There is a group of drugs whose primary effect is to increase unne 
volume In general, they work by either increasing the glomerular 
filtrate or by decreasing the tubular resorption “■ 17 They are used in 
congestive heart failure to promote a diuiesis, and thus to help the 
body get nd of its edema Then effect depends on a certain amount of 
intact kidney parenchyma and on an adequate circulation, therefore 
they should be looked upon as supplementary to the other more funda- 
mental forms of treatment When a patient in congestive failure does 
not respond until a diuiesis despite rest, digitalis, adequate fluid in- 
take, and salt restriction, then one of these drugs is indicated It will 
frequently cause a great increase m unne volume which leads to 
diminution of the edema, and often rehef from many symptoms caused 
by it Furthermore, diuretics may be of great value when given peri- 
odically to cardiac patients who are constantly on the verge of con- 
gests e failure by helpmg them keep free of edema and thus be more 
comfortable 

The mercurials are the most effective of the diuretics we have today 
Mild mcicurous chlonde (calomel) has been used as a diuretic for 
imn\ many years, but its action is uncertain and it is apt to cause toxic 
symptoms In recent years more satisfactory mercury compounds have 
been introduced Salyrgan and mercurophylhne (mercupunn) (amer- 
cur\ -theophylline compound) are possibly the two most widely used, 
and there is not much to choose between diem There is some evidence 
that dieophillme combined widi the mercurial adds to its diuretic 
effect and it is now possible to get a salyrgan-theophylhne prepara- 
tion 15 These drugs are most effective given intravenously, in 1 to 2 cc. 
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be ^ “‘ramuscuiarly in the same dosage, but 
MtLTrT ^ S 0 "? le5s certttin ' particularly in a very edematous 
will c 6 m . ust } >e ta f' en not to inject the drug subcutaneously or it 
U cause great pain and may lead to ulceration Tone effects are rare 

dimesiinn^ri wi mto ^ ree Stoops (1) those associated with 
n^nTlf, d !! e T« dehydr J ation ’ loss of cUonde nr both, such as weah- 
“ d mUScle aam P S ' < 2 ) 111056 due to digitalis 
Sjirt®? ***** concentration in the blood is increased as a 
as stomtiHi 05501 fluids, and (3) those due to mercury, such 
rod eelk nau sea, c °!itis, kidney irritation with casts, albumm and 
hundreds nf ® ru P tl ® ls > chills and fever, and sudden death. Many 
month* nr v* ^ ave ^ >een S* ven these drugs penodically for 

deco™ Zl^ Wldl0ut double and with great benefit In the acutely 

retandimtnlK hav^ d’ ey if™ be5t siv f 11 threc to four da y s after 
they j bad a chance to work. Then, given intravenously. 

Patient THn, a huge diuresis and be of immense benefit to the 
happen rr J 36 re P eatec ^ every four to five days until the edema 

°t hi, edemn ond^ 6 ^ u Weigllt "''■11 afford the best index of the state 
of effect, of the ,i by ft 0116 can ) ud S e the effect, or the lack 
after thew dr. urotf c. During convalescence or Indefinitely there- 
»od me of m f y 10 fff ven periodically as often ns once a week 
those who amf ...1/° 1(1 res tailing the accumulation of edema in 
pvias; hotii rr, SCC P tl l e to Recently several dunes have reported 
fm salyrgan theopbyllino by mouth. 1 ™ 31 
two to four dnvs .a fiv ® tablets or two tablets three fames a day for 
toxic reactions if’ w produce a satisfactory diuresis No severe 
flu occur Onn iff 0 , m re P° rt ed, but nausea, vomiting and diarrhea 
found of definite , ? 430 e , ts Si ven daffy for weeks at a fame have been 
Patients with Vn y C w beipiog to ward off edemn in one group of 
blued compensat/m 681 * dl5ea5e lor whom digitalis no longer main- 

°f 'hose drucs^J.'i, 56 ' 1 p 00 ? diuretics are the xanthines The effect 
r^uW filtrate it, i, 1 to OB ma inly due to an increase of the glo 
b 1 resorption tn., there is some evidence that they diminish tubu 

Pjttont Given doll ,7 , s , , eir fastest use is found in the ambulant 
hie accumulnt,/ *belr nuld diuretic effect will often help to ward 
° eea the freoupni n 01 The greatest difficulty in their use has 

even vomiHnn°^i OTenC S 01 gaatdo irritation with anorexia, nausea 
n 'T tT PreparaHn^i, b“e effects have been diminished in some of the 
L, '"ih be mcnHpJ j 6 rnany ■xanthme drugs on the market only 
'tja) theobrnmi name ly theobromine sodium salicylate (diu 
^Um ocetnte fit, 6 < ^ cn ‘ in salicylate (theocaldn) theobromine 
2*“tte (caipnratel ' j* cal i ma theobromine and calcium glu 
t ° h<is a day for soi=Zi j dosa 8 e f° r all is 0.5 to 1 gm three to four 
days or weeks If effective they may be given 
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indefinitely, or in courses of seven to ten days at weekly or biweekly 
intervals There is some evidence that the calcium salts of theobromine 
may be more effective and less irritating than the others 

Urea is another useful diuretic It should not be given when there is 
elevation of the blood urea nitrogen It is very soluble in water and its 
disagreeable taste may be hidden with lemon juice Given in doses of 
15 to 90 gm daily for three to five days it often causes a prompt and 
large diuresis It may be repeated in five to seven days if necessary 
Its effect is probably due to an increase of the sohds in the glomerular 
filtrate When they are eliminated m the urrne, they tend to carry 
water with them 

The acid-forming salts are another widely used group of diuretic 
drugs These include the ammonium, potassium, magnesium and cal- 
cium salts Ammonium chloride is probably the most commonly used 
of the group Given alone to the patient m congestive failure, they usu- 
ally cause little more than a mild diuresis Given m conjunction with 
a mercurial diuretic, they often augment the effect of the latter con- 
siderably 8 10 They are frequently given to the ambulant patient in 
courses of one to two weeks, or indefinitely in the hope that their 
effect may be of help in keeping him free of edema In any event, their 
dosage is 1 gm four to six times a day They are prone to cause in- 
digestion and nausea, and for this reason may work more hardship 
than good on a patient The reason for their diuretic effect is not en- 
tirely clear, though it is thought that because of their acidifying effects 
they are promptly unloaded mto the unne where they tend to carry 
water with them 22 

To sum up, diuretic drugs are indicated m the treatment of conges- 
ti\ e heart failure in order to speed up the elimination of edema fluid, 
and to help prevent the recurrence of this fluid They should be used 
in conjunction with the other forms of treatment and not by themselves, 
because their effect is on the result of the disorder, and not on the 
cause The actual diuretic employed wall depend upon the results ob- 
tained m a given case They all have their uses, and the physician will 
do well to familiarize himself with the various types 

SUMMARY 

To summarize, diet and diuretics are important parts of the treat- 
ment of congestive heart disease They \\ ere discussed together m this 
paper because of their close association with the fluid and electrolyte 
balance of the patient or, as we commonly express is, with his "intake 
and output ” It is to be emphasized, however, that they are merely 
parts of the treatment of this disorder, and it is only as they are fitted 
into the uhole scheme of therapy, which includes rest, oxygen, seda- 
tion and digitalis, that the patient will derive satisfactory results from 
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them. In fact, there is probabl) no other disorder in which the different 
elements of treatment are so dependent one on the other for success 
es in congestive heart failure 
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the diagnosis and management of chronic 

VALVULAR HEART DISEASE 


William D Stroud, MU , F.A C_P * and 
Mohhb W Stroud, 3d, MU f 


ETIOLOCY AND PATHOLOGY 

The management of chronic valvular disease depends upon the 
proper diagnosis Rheumatic fever, syphilis, atherosclerosis, infectious 
endocarditis and congenital abnormalities are responsible for almost 
the damage Rheumatic fever is by far the commonest cause and 
more prevalent in colder climates Syphilitic heart disease, usually 
Wcondary to aortitis, is preventable by adequate, early antiluetic 
mt-mpy Atherosclerotic changes occur as part of the aging process 
while infectious endocarditis in most instances attacks only previously 
“imaged heart valves and, strangely enough, often those with the 
* gatest pathologic change are involved. 

he mitral valve it damaged most frequently, the aortic next and 
bicuspid and pulmonic valves the least. The combination of aortic 
mitral valvular disease Is not infrequent, while other combinations 
e rare and difficult to diagnose c linicall y It must be remembered at 
the j 6 * m ^mimatlc heart disease that the myocardium as well as 
of 410 a ^ octe d- H should never be forgotten that the amount 

,1. en ^ ar Svment is the important factor in prognosis rather 

™ ihe arn ount of valvular damage 


DIAGNOSIS 


valvul ^ T u ahty, location and timing of the heart murmurs in 
Heaved * leart disease are not difficult to diagnose with experience 
it may be necessary to utilize all aids possible in certain 
heaxt eh T® ctrocar< ^°8 ra phlc patterns, fluoroscopy of the individual 
itijj j ®F* und tuning of the murmurs when there are irregular- 
"dH be hi .peart, by concomitant palpation of the carotid artery, 
suiejjij 16 j u ^' Careful consideration of ertracardiac factors such as 
the j} ]0r ma nu ^rdion, thyroid dysfunction and bony abnormalities of 
'bythsi Fmally it is well known that change in heart 

iR congestive failure pregnancy and other factors may 

e quali ty and mtensity of the murmurs 

• PjqT • ■ - ■ - — 
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Stroud, Jr Fellow In Cardiology at the Pennsylvania Hospital 
1301 



1302 WILLIAM D STROUD, MORRIS W STROUD, 3d 

Mitral Valve Disease.— Rheumatic fever is the main cause of mitral 
disease Congenital defects are rare and syphilis does not involve the 
valve Atherosclerotic changes occur in elderly patients following rheu- 
matic fever in youth Relative mitral insufficiency occurs frequently 
from conditions that strain or dilate and enlarge the left ventricle such 
as hypertension, aortitis and aortic valve disease In these conditions 
a systolic apical murmur is heard owing to dilatation of the mitral mus- 
cular nng 

Rheumatic fever produces vegetations along the hne of apposition 
of the valve edges Later, with recurrent damage, scarring with gradual 
stenosis and insufficiency may occur Although stenosis and insuffi- 
ciency usually accompany each other, the disorders will be described 
separately 

In mitral insufficiency the valve segments do not close properly, pro- 
ducing a systohc apical murmur, either soft or harsh m quality If 
intense enough, the murmur may replace the first and second heart 
sounds The murmur is high-pitched and often musical It does not 
disappear or vary much with respiration or change in position It must 
be distinguished from so-called “physiological” or “accidental” mur- 
murs and should be an important guiding sign for a thorough study of 
the cardiovascular system for other evidence of heart disease 
It is interesting to note that, in the study of men classified as 4F, 
the specialists making the study concluded “in general, it was agreed 
that very slight or even slight systohc murmurs at the cardiac apex m 
the absence of cardiac enlargement or of a clear rheumatic history, 
especially if they were late m time or dissipated or almost cleared by 
changes m body position or by forced respiration, should be regarded 
as unimportant and not disqualifying for military service Very slight 
systohc murmurs at the aortic valve area and at the left of the lower 
sternum were also acceptable m the absence of any evidence of heart 
disease Pulmonary systohc murmurs, which are present m many nor- 
mal persons in the recumbent position, were rarely a cause for rejec- 
tion per se, only if they were loud and but little affected by respira- 
tion Mere they regarded as evidence of an organic lesion All diastolic 
murmurs \\ ere cause for rejection, but in occasional cases superficial 
scratchy to-and-fro sounds, not indicative of cardiac or pericardial 
disease, were recognized as entirely unimportant” Certainly, indi- 
viduals with these tapes of murmurs need not have their physical 
activities restricted 

On the other hand, mitral stenosis can be readily diagnosed, if the 
characteristic diastohc murmur is present It is most important to be 
mitral stenosis” conscious as the murmur can be easily overlooked 
It should be a routine practice to turn the patient on the left side and 
listen carefully all around the apex area, as the murmur is well local- 
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lzed in most instances Exercising the patient hefore^tliE procedure 
may be necessary to bring out the eharactenshc munm p^atlv as 
hard apical thrust is almost diagnostic. The murmur j? 

to location in diastole, beginning frequently ^ear y „ nitched 
dren, while m adults it may be a sharp, late exes > > 

rumbling noise ending in a typical snapping first soun 
furs a one can be diagnostic for the trained ear In ouncular fibnlffi 
hem, aurieuloventricular block and auricular standstil , 
auricular tone prevents the crescendo of late diastole an 
may be very hard or impossible to client. A diastolic mu ™ .1 

tag during acute rheumatic infection in children does n 
mean mitral stenosis and may disappear os the infection su s 
The electrocardiographic findings of large, notche an 
waves with right axis deviation, auricular fibnllabcm and gh 
deviation, or large R deflections in CRi, CRj and CR3 a ® 
diagnostic, are compatible with rheumatic mitral disease 0 _ E 
graphic and fluoroscopic findings of suggestive value consist ot mitnu 
nation" of the left heart border, large nuricles and right ventricular 

^Wtic'Vnlve Disease.— The aortic valve, unlike *o “ntral X®*!® 
h aflected not only by rheumatic fever but also by syp n 1111 
ketosis Rheumatic fever causes the same changes as descrlDen ror 
<he mitral valve. Syphilis primarily attacks the proximal aorta caunng 
ks widening, which in turn causes dilatation of the aorbe “S 
®ay narrow the orifices of the coronary arteries which start ) U5 , , 

to the valve leaflets. Thus the heart muscle may receive a 
kwlen the extra load of regurgitation and impaired curonary arterial 
LrtvlaUon, In syphilis, the valve leaflets may be involve y 
also Hypertension may cause dilatation of the aorta wi 1 
insufficiency Atherosclerosis of the valve may occur but most patnol 
°gbts believe that moderate to severe sclerosis, seen m .V,. 

« primarily a scarring of rheumatic origin with lftt er upo 
le affected areas. Although a few cases may be congenita sp 
aortic valves in adults are thought to be of rheumatic origin 
• Insufficiency -The murmur of aortic insufficiency is bra 

"'ard with the patient leaning forward with the breath e , 

^ffirration Although usually thought to be heard brat in ® 

,t' 2 ?P ac e just to the right of the sternum, It is most often 011 
T 6 interspace just to the left of the sternum and often do "? 

ond even at the apex It is much higher phehed than 
^0 diastolic mitral murmur and often is a short whiff that seems t 
the aortic second sound. It is a tantalizing rnumnour in hati 
y »ppcar and disappear inexphcably although all the o 1 gw 
* free regurgitation mav be prraent such as a "witer hammer pulse. 
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increased pulsations of visible arteries and widened pulse pressure 
until lowered diastolic blood pressure readings It follows that the 
loudness or duration does not indicate the degree of insufficiency 

It should be pointed out that many of the cases of free aortic regurgi- 
tation have an Austin Flint murmur at the mitral area which closely 
simulates the murmur of mitral stenosis A differential diagnosis may 
be very difficult It is thought that the regurgitation stream hits the 
mitral leaf setting it in vibration thus producing a diastolic murmur 
It should be remembered that the systohc murmur heard with luetic 
insufficiency is not due to organic stenosis, and that the Graham Steele 
diastolic murmur of pulmonic insufficiency is so rare that it is of little 
importance An aortic diastolic murmur is sometimes heard with hyper- 
tension and atherosclerosis but the actual regurgitation is usually 
slight The diastolic blood pressure need not necessarily be below 
normal to make a diagnosis of aortic insufficiency 

Aortic Stenosis.— As stated previously, aortic stenosis is due to 
rheumatic fever and is rather rare The usual diagnosis depends on a 
harsh systohc murmur at the aortic area transmitted to the neck ves- 
sels, with a concomitant thrill felt m the same position as for insuffi- 
ciency, and a small and late pulse Although it may exist without these 
signs, it is better to classify it as “suspected,” or “probable” in cases 
with considerable aortic insufficiency 

Tricuspid and Pulmonic Valvular Disease.— These will be men- 
tioned only briefly because of them relative lack of importance from 
a prognostic standpoint Pulmonic valvular disease must be distin- 
guished from patent ductus arteriosus The latter is recognized in the 
majority of instances by the “machinery” murmur that persists through- 
out the entire cardiac cycle with accentuation during systole The 
murmur is best heard in the second interspace just to the left of the 
sternal border An accentuated or spht second sound in the pulmonic 
area is often heard with mitral disease but alone is of no significance. 
The signs of tricuspid disease are manifested mainly by insufficiency 
with pulsating liver and peripheral veins These signs may be due to 
relatne insufficiency during congestive failure and disappear with 
compensation The murmurs of tricuspid disease are heard best over 
the low er sternum but are usually obscured by the concomitant mitral 
murmurs 

TIIC MANAGEMENT OF CHRONIC VALVULAR DISEASE 

4 he prevention and the treatment of recurrent rhe um atic fever, bac 
tcnal endocarditis and allied subjects are comprehensively covered else- 
"here in this symposium, as is also the treatment of impending or 
actual congestive failure As there is no specific “cure” or treatment of 
chronically damaged heart vah es, we desire to emphasize the person- 
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a% problem involved, particularly in those patients with slight or no 
car ac enlargement and no definite subjective symptoms of crrculn 
lory insufficiency 

The main objective is to avoid making the patient heart conscious 
vve frequentiy encounter patients who, after having been told that 
Tf r ,“ ave a heart valve,' developed multiple somatic com- 

pwmts none of which existed previously If a patient must be told that 
ZZ,„ mS a va l vu,ar defect - i(: be done m an optiimstic, 

„ TZZi S ma , DnCT 11 15 usuaU >' wdl t0 tell the patient with slight or 
heart musde b fine and that there is 
as we tin ^ OT , s h e should not indulge in all common activities 
the rniti 'I Jt° ? t0 Z dlat eterclse hastens the natural progression of 
Picture while the restriction of phystol effort may 

lie parentj 8 U T ^ ““bappfaess to the patient and apprehension to 
decre!, fl in ^ tb f te s definite evidence of moderate to marked 
there k nn " nCtl0n . a capacity and moderate cardiac enlargement 
preferablv fn't)™' 1 women should not marry and have children, 
^ Permitted mT T V tWentl . ea k* othe r words these persons should 
•horrid be nvm “ nQrmal Like the diabetic, they need and 
buy scntcvTnr Whe ° they are turned dosvn by the mill 

outlive their -r,n„„°i- n!riirarICC corrrpamcs. for individually they may 
In ., , r ' orma ' contemporaries 

limited cxercbZfM aCtual COn , gC5tivo failure but who give evidence of 
myocardium as xZZZL J som€ , enlargement we know that the 
patient sboulf? j ej ^ ocan ^ um is involved. Here again the 

We, as phvrfefnnc pc ™, t ec ? all activities that do not cause symptoms 
dons. He Imrm,. r n . e ed , on^y show him how to live within his limita 
diseases oven,„.i m j i,e can or cannot do As in other systemic 
'h® cad it u „„ < a , , 0V f r mduIgences should be avoided but in 
Finally in J!„ ° " e fafiwWiral to decide how he would lead his life, 
of having valvninff ^ children and young adults whom we suspect 
hotter to tell ,y art , rteease but are not entirely certain, it is far 
than to make Trf b murmur is “functional” and of no concern 
1,05011 Into a men! d J agnosls It is all too easy to make such a 
' t ° u,d ^er mS;e h ! L nVlJ d more heIple5s fhan his valvular lesion 


^ SUBtaURY 

•jbease, thefr'if?? discussed the commoner causes of valvular heart 
“ficrent valviOn, if* action and methods for identification of the 
h* 0 value of an nZZZ!™?™ Under management, we emphasized 
“'f'd the creating i™? 10 viewpoint wherever possible in order to 
deafen of a cardiac neurosis “ 
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DIAGNOSIS AND TREATMENT OF CARDIAC ARRHYTHMIAS 


Samuel Bellet, MD’ 

Ttffi subject of cardiac arrhythmias is of considerable importance for 
several reasons These disturbances are common They frequently pro- 
duce intense anxiety on the part of the patient. The rapid rate often 
precipitates heart failure The arrhythmia can in most instances be 
agnosed easily either clinically or by graphic methods and results 
treatment of these disturbances are among the most satisfactory ob 

^ any fie)d o{ medJclne , 

1 m ^ Crm "“rr^yihnuu" is frequently used synonymously with din 
heart beat and disturbances of the cardiac mecha 
oft i? 6 ^ atter terms 810 preferable because, while the rhythm is 
en irregular many of these disorders, for example paroxysmal an 
cu ar tachycardia, auricular flutter complete heart block and others, 
an absolutely regular rhythm 

j. e lohpwing informahon is of help in establishing the clinical 
cond h a ® e *he patient, the ventricular rate, the type of heart 
„ . “I 1 nr 'h tbe presence of irregularities These disorders are com 

eiy rare below tho age of 10 From 10 to 20 years the types of 
tynef 18 ™!. 5 encountered aro sinus arrhythmia (usually phasic in 
J extrasystoles, auricular fibrillation and varying degrees of au 
^fWwntricukr heart block. 

jr e ages of 20 and 50 most of the irregularities observed 

xuriciilm seen in rheumatic hearts namely varying degrees of 

ftojji heart block, auricular fibrillahon and extrasystoles 

t 'wicii)» fii St WhiUtic heart disease is also encountered. Although 
of »urict) ™ a ^ on 18 rare syphilitic heart disease, various degrees 
cardla « 0venlr icular heart block, extrasystoles and paroxysmal tachy 
Ir >echanim ?*u )Untere< ^ k* addibon, the disturbances in the cardiac 
on, one en ° mv ’ n g digitalization are observed. From the age of 45 
ttv„ coun ters a preponderant number of hearts of the degenera 

the underka 015 !. 0 ^ hnjwrtance nr the diagnosis of the arrhythmias are 
lota, j S heart condition the presence of heart failure, the syrnp 
Pasture •, § T ' 5 0 I 1resente d by the patient, the response to carotid sinus 
— Q, finally the electrocardiographic flndmgs 

' a cd B of Cardiology Philadelphia General Hospital, and the Ed 

* Auntaij, , ,JTI University of Pennsylvania, Philadelphia. 

°f Isarm-hania^ 0 *”* 01 ° Cardiology Graduate School of Medidne University 
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ECTOriC RHYTHM SHOULD BE SUSPECTED FROM THE FOLLOWING! 


1 The presence of any irregularity 

2 A rate below 30 or above 140 per minute with regular rhythm 

3 History of sudden onset of rapid rate 

4 Rapid rate coinciding with onset of failure 

5 Sudden halving of rate with carotid sinus pressure 

G Vanabon m intensity of first heart sound with slow or rapid rate 

7 No change in rapid rate from moment to moment following exercise 

8 Electrocardiographic findings 


Tlie principles of therapy are not particularly complicated The 
number of dependable drugs available is relatively small However, 
the doses given and die methods of a dminis tration vary in different 
cbnics The mistake often made is that too ktde of the drug is given 
Frequent clinical recliecks, including the use of graphic methods, will 
enable one to gauge the optimum dose and will help one to recognize 
the development of toiac effects in the early stages 

Owing to lack of space, only some of the more common disturbances 
of the cardiac mechanism will be discussed 

AURICULAR FLUTTER 

Auricular flutter is usually seen m patients with moderately ad- 
vanced or a severe grade of myocardial involvement It is observed 
most frequendy m association with the degenerative group of heart 
diseases 

Symptoms and Signs.— The symptoms and signs of auricular flutter 
arc simdar to diose of other types of accelerated heart action except 
for die greater tendency to develop heart failure Smce auricular flutter 
is often observed in the presence of pre-existing myocardial damage 
m die older age group, and owing to the relatively long duration of 
the attacks, diere is an opportunity for the occurrence of exhaustion of 
die heart muscle with resulting “heart failure 

As a result of the rapid ventricular rate, a pulsus deficit is often 
observed In many cases there is an associated pulsus alternans With 
slow \entncular rates (40 to CO per minute) one may occasionally he 
able to hear the individual auricular beats These have been recorded 
graphical!} With 1-to-l flutter the ventricular rate ranges from 220 to 
-50 per minute, the heart muscle becomes rapidly exhausted and these 
patients present the picture of shock, with a severe grade of both nght 
and left heart failure 

Embolic phenomena are obsened m about 7 per cent of these 
patients 
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Diagnosis —The diagnosis of auricular flutter Is to be considered 
m patient presenting evidence of an ectopic rhythm with a regular 
apical rate ranging from 140 to 180 per minute It must be differ- 
entiated from all varieties of paroxysmal tachycardia, from rapid sim 
pie tachycardia and, when the \ entricular response is irregular, from 
auricular fibrillation With 3 to-1 and higher grades of aunculoven 
tncular heart block, it is difficult to diagnose auricular flutter except 
by graphic methods. 

Carotid sinus pressure m auricular flutter results either in no ven 
tncular slowing or in ventricular slowing which is maintained only 



Iwirt hWW Flutter A, Shows a flutter with 2-to-I aoriculoventricular 
t*r mknu ventT I cu l ar rate Is 120 per minute and the auricular rate Is £40 
hda fV ’ shows 2-to-l fluriculoventricular heart block. C This strip is 

tpatdto- J* 100 03X9 *bowi a period of 1 to-1 flutter with the ventricles re- 
vtnm-j* ]. aorlcu l ar impulse at a rate of 260 per minute, D Shows the 

^ rcijxxadhjg to every fourth beat of the auricles K, Shows auricular flutter 
of dlgttalisf 11 *^ 0 auricu ^ ovai bricaikr heart block which was caused by the action 


diatgjw . Period of carotid sinus pressure, the rate returning imme- 
of carohd or ^^ na ^ £ P ec d when the pressure is removed. The effect 
prosth^ Sinu ^,P ressure 1° auricular flutter is enhanced by digitalis, 
pressure other vagal stimulants, so that where carotid sinus 

the nHmjtr? 6 was Previously ineffectual it may become effectual after 
of these dregs. 

(he d of auricular flutter is usually clearly established bv 

^^^wrocardiognun Although any lead may be used, auricular 
Itith and m ° K Clearly ^ e hneated in the CRj position of the precard ml 
Me ® est seen directly after carotid sinus pressure, as a result 
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of which auricular cycles are seen unobscured by the ventricular com- 
plexes 

Treatment — Digitalis is the drug of choice in the treatment of 
auricular flutter In addition to being a cardiac stimulant, digitalis 
vail break up the auricular flutter in about 70 per cent of the cases 
In most instances, the flutter is converted to an auricular fibrillation 0 
Digitalis is then stopped, after which fibrillation reverts to normal 
rhythm spontaneously in about two-thirds of the patients If fibrillation 
tends to persist after a period of one to two weeks, quimdine may be 
tried in an endeavor to convert the auricular fibrillation to a normal 
rhythm The use of quimdine to restore normal rhythm is indicated in 
those cases of auricular fibrillation in which the onset of the irregu- 
larity' is of recent origin, the heart is not severely diseased, and the 
enlargement of the left auncle is not considerable m degree In such 
instances, quimdine is successful m converting auricular fibrillation to 
a normal rhythm in over one-lialf of the hearts Occasionally quimdine 
converts auricular fibrillation back to auricular flutter 

Quimdine sulfate is the drug of second choice m the treatment of 
auricular flutter and, for all practical purposes, its use should be re- 
stricted to those cases m which digitalis has failed to break up the 
flutter Quimdine is successful m converting auricular flutter to a nor- 
mal sinus rhythm m about 20 to 30 per cent of cases This drug is a 
protoplasmic poison and should be used with caution, especially where 
large doses are required and in the presence of severe myocardial 
damage In the presence of congestive heart failure it should rarely be 
used Quimdine, when successful, converts the flutter directly to nor- 
mal sinus rhythm without an intermediate period of auricular fibril- 
lation 

The auricular rate under quimdine may drop as low as 135 per 
minute The ventricular response also changes, due to vagal paralysis 
the degree of aunculoventricular heart block changes from 2-to-l to 
1-to-l, so that with an auricular rate of 135 per minute the ventricular 
rate may also be 135 per minute 

The use of beta-methylcholine has also been suggested for the pur- 
pose of breaking up auricular flutter However, this drug causes a pro- 
found fall in the blood pressure and its use for the treatment of au- 
ricular flutter is not recommended 
Where auricular flutter is associated with rapid ventricular rates and 
a se\ ere grade of heart failure, and where absorption of the drug may 
be slow or uncertain, one may resort to the use of a preparation m- 
bra\ enously or intramuscularlv, which is somewhat safer For the mtra- 
icnous route, strophanthm ^ no gram may be used, for the intramus- 
cular route, 3 to 5 cat units of digalen mav be administered 

° <>ccasionaIl} flutter is converted into normat rh>thm b> digitalis without a 
incognizable period of auricular fibrillation 
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W e have observ ed two patients m whom carotid sinus pressure fol 
lowmg digitaiizahon converted auncular flutter to auricular fibrflla 
oil This transition was recorded electrocardiographically 


AURICULAR FIBRILLATION 

Auncular fibrillation is almost always observed in the presence ol 
jocardial disease, which is frequently of an advanced grade It is 
fare y observed in normal hearts The arrhythmia is observed m 60 
cent of the patients with heart failure The most frequently asso- 
i , actor is hypertensive, arteriosclerotic cardiovascular disease 
le nex t most frequent is rheumatic heart disease, these two conch 
Hnn nu° Unl ' n ® ^ 0r a ^ ou * : ^ P e r cent of the cases of auricular flbrilla 
r , factors are thyrotoxicosis and toxic states It is 

hvnZi^,.j CrVe ^ ? W^bc heart disease except in association with 
is (fie r QnC ^ arten ’ H 'clcrosis In the earlier decades rheumatism 
rec l u cnt etiologic factor, in the later decades (sixth and 
nr . y m mi . ’ una y which the mddence is highest, degenerative lesions 
mom n 6 Auricular fibrillation is rare below the age of 15, it is 
u chipfl^r'o, m mCI ! t ^ !m ln ' vom en but the preponderance of males 
den co E abouTeql 10 wnatic group m the rheumatic group the ind 

Invoriahv 11 )' an( ^ bif^n ^.—Patients witli auncular fibrillation almost 
severe mA er 2° nstrate evidence of myocardial abnormality, often of 
lestnest r, ^' e y usua Hy manifest evidence of heart failure breath 
cardiac pn? ® UB ° a Kerf, c a > precordial oppression, cyanosis, 

the le« o a jt! em ent, rales at the lung bases, pleural effusion, edema of 

reve ^ Is a characteristic type of irregularity This is most 
"'hen the v , , v at rates ranging from 80 to 130 per minute 

ity jj aim , n cuiar rate is slow or very rapid, the typical irregular 
clinically ° f l 'tcrnm]e cllmcally It is also difficult to distinguish 
from differ T ? uncu ^ ar fibrillation and multiple extrasystoles arising 
comes mo™" trregulanty due to auncular fibrillation be 

by exerrir,. m , , a ^ ter c-xercise. Extrasystoles are usually abolished 

At tolv r re ^ Hne in a re S ular Aythnu 

C0 ’ Q tniction J ” f ra J es fi unil g a short cardiac cycle, the ventricular 
*und on), ! r~s to raise the aortic valve As a result, one heart 
Produce a nr i leart h > a °d the ventricular contraction is too weak to 
tRailed vnrini/ 6 St ta ° ' vnsl - When many such contractions occur a 
rates. Dn ’ or Pulrus defldt arises between the apical and pulse 

“re hrju-d mn 0 "”^ 5 ™r>' considerably in intensity The loudest sounds 
ailing tJ, inf". 10 ® ^ on S er pauses which permit greater ventricular 
ln est sounds occur following the short cycles Cardiac 
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murmurs undergo significant changes with the onset of auricular fibril- 
lation Systolic murmurs which were audible during normal rhythm 
are preserved during fibrillation They vary considerably in intensity, 
depending upon the length of the preceding cycle, they are louder 
after the longer cycles and fainter after the shorter cycles, as a result 
of changes m ventricular filling With rapid rates the murmurs often 
become inaudible The presystohc murmur of mitral stenosis, due to 
failure of the auricles to contract, is replaced by a diastolic rumble 
with the onset of auricular fibrillation Its intensity and the portion of 
the diastole in which it is heard vary with the cycle length 

Diagnosis.— The diagnosis of auricular fibrillation may be suspected 
clinically in a patient manifesting an atypical type of irregularity who 
presents evidence of advanced myocardial disease of the types men- 




LEAD 2 LEAD 2 

Fig 152 —Auricular Fibrillation A, Shows the three limb leads in a patient 
with advanced mitral stenosis and auricular fibrillation D, The first stnp shows 
auricular fibrillation with a moderately rapid rate which averages 125 per minute 
The second stnp shows auncular fibnllation with a slower ventricular rate averag- 
ing 64 per minute 


tioned previously, and especially if the patient is observed in con- 
gestive failure The characteristic symptoms and signs have already 
been discussed Clinically, auncular fibnllation must be differentiated 
from multiple extrasystoles arising from different foci and auncular 
flutter associated with varying degrees of heart block In these two 
conditions, exercise tends to make the rhythm quite regular, whereas 
m auncular fibnllation the rhythm becomes more irregular The elec- 
trocardiogram usually estabhshes the diagnosis beyond doubt 
Treatment.— Since auncular fibrillation is usually associated "With 
'arvmg decrees of heart failure, therapy should be directed to tins 
state in addition to the treatment of the irregulanty Digitalis is the 
drug of choice m the treatment of auncular fibnllation Digitalis acts 
^ im peding the passage of impulses from auncle to ventncle and 
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thus slows the ventricular rate. This is accomplished by a direct mus 
cular and by a vagal effect on the a uriculo ventricular node The maxi 
mum therapeutic effect is said to be reached when the apical rate drops 
to about 70 per minute with an elimination of the pulsus deficit Digit 
alization may be performed rapidly in patients with a severe grade of 
heart failure and rapid rates or slowly in those patients in whom fall 
are is of slight or moderate degree 
The approximate dose required for a 150 pound person is about 22 
grains of the powdered leaf This may be given over a period of four 
to five days when slow digitalization is adequate or within about two 
days when rapid digitalization is necessary When the patient presents 
a picture of severe congestive failure which necessitates rapid digital! 
nation and definite absorption, the parenteral route is indicated- Stro- 
phanthin % 00 grain may be given intravenously followed in two to 
three hours by % 00 grain. This last dose may be repeated if necessary 
in about five hours Digalen, 2 to S cat units, may be administered 
intramuscularly and repeated one or two times in six to eight hours, 
depending upon the effect on the heart of previous doses Digitalis is 
contraindicated in patients with a slow ventricular rate that is below 
50 per minute (independent of treatment) and should not be given 
^ere the ventricular rate following therapy has decreased to 40 or 
50 beats per minute. In such cases further slowing of the ventricular 
Tste does harm by increasing the diastolic volume, which leads to 
stretching of the already diseased cardiac fibers The dosage of digitalis 
required to produce the desired therapeutic effect vanes considerably, 
spending upon the age of the patient and the underlying pathologic 
state. 

In the presence of thyrotoxicosis or other toxic states, and in patients 
^ith Increased sympathetic tone, the dosage required to maintain a 
ventricular rate of 70 to 80 per minute is usually higher than the 
®verage On the other hand, in older patients with sclerotic changes 
Ibe aunculoventri cular node and those with overactive vagal tone, 
doses usually suffice to slow the ventricular rate Patients with 
J? tic stenosis are particularly sensitive to digitalis and usually can 
only small doses It should be emphasized that the reduction 
°t the apical rate to 60 or 70 does not necessarily coincide with the 
^^hnum degree of improvement in so far as signs of congests e failure 
concerned. Frequently edema may be present even at these slow 
cs. In such instances digitalis should not be increased. Instead, the 
^ failure should be treated by diuretics and other procedures. 
°xic effects of digitalis manifest themselves by the appearance of 
®erous ventricular extrasystoles, coupled rhythm and sequences of 
0 or more ectopic ventricular beats With continuance of the drug, 
\cntri cular tachycardia may result. This is a dangerous 
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type °f arrhythmia since it predisposes to ventricular fibrillation, winch 
is usually incompatible with life It should be emphasized that these 
tone effects may occur in the absence of nausea, vomiting and other 
frequently mentioned toxic manifestations These ectopic rhythms may 
be avoided by carefully supervising the digitalis dosage and carefully 
follow mg the progress of the patient clinically and electrocardiograph 
ically When such toxic effects appear, digitalis should be stopped im- 
mediately Should the effects continue to the stage of ventricular tachy- 
cardia, quinidine sulfate may be administered in an effort to abolish 
this arrhythmia (seep 1323) 

The continuance of auricular fibrillation involves three dangers the 
circulatory dynamics are relatively inefficient as compared with those 
present with normal rhythm, continuous digitalization is required, and, 
most important, there is a constant danger of embohe phenomena lead- 
ing to senous complications 

Quinidine sulfate is indicated in the treatment of auricular fibrilla- 
tion where it is desired to convert the irregularity to a normal sinus 
rhythm It is indicated where the onset of fibrillation is relatively re- 
cent, where the heart is not severely diseased, and where the auricles 
as observed fluoroscopically are not greatly enlarged In such cases, 
quinidine is efficient m converting the fibrillation to normal rhythm in 
o\ er 50 per cent of patients Frequently quinidine administration must 
be maintained for two to three months after restoration of normal 
rhythm since cessation of its administration may lead to the return of 
auricular fibrillation Quinidine sulfate is also indicated in the preven- 
tion of attacks of paroxysmal auricular fibrillation, when such attacks 
occur frequently 

One of the dangers to be considered m th6 restoration of normal 
rhythm by the use of quinidine is the possibility of emboli being 
thrown off into the circulation Statistics relative to this occurrence 
\ ary considerably because it is difficult to differentiate embolic phe- 
nomena which occur as a result of the underlying cardiac state In 
those cases m which the fibrillation is of less than three months’ dura- 
tion, the danger of embohe phenomena is slight, compared with the 
benefits to be derived 

Auricular fibrillation which results from thyrotoxicosis usually dis- 
appears with restoration of a normal basal metabolism following suc- 
cessful thyroid surgery Quinidine may be of help m those pabents m 
whom the restorabon of normal rhythm is somewhat delayed 

Auricular fibnllabon which results from acbve rheumabc infechon, 
toxic processes or a disturbance of metabolism tends to return to nor- 
mal rhvthm watli the cessabon of these processes unless the auricular 
muscle has been se\ erely damaged, wath resultant irreversible changes 
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PAROXYSMAL AURICULAR TACHYCARDIA 

.Two types of paroxysmal auricular tachycardia may be observed In 
the common type the ventricles respond to every beat of the auricles. 

the less common type the auricular tachycardia Is associated with 
v “jJ’ in S degrees of auriculoventncular heart block, so that with an 
a ctilar rate ranging from 150 to 200 per minute there is a resulting 
van cular rate of 75 to 100 per minute. Patients subject to attacks of 
paroxysmal auricular tachycardia sometimes present electrocardio- 
grams which during the period of normal rhythm show a short P R 
mteml with i a widened QRS complex (Wolff Parkinson White syn 
, ° e from the tendency of these patients to develop this 
arfrytkmla, their hearts may be normal 

tnmim e tiology in paroxysmal auricular tachycardia is not 

• o nee this disturbance is observed in a considerable number 



tbe oruet nf arax V^nud Auricular Tachycardia A, Show* normal rhythm with 
Vtntriclea ^ arox ^ 3in auricular tachycardia during which the auricles and 
Uchycudin , ^ 8 rato minute. B The first strip shows an auricular 

^nUrfoilar rJL, i & rato Per minute Note widening and notching of the 

*her r” t ^ le mpid rate The second strip Ij from the same case 

of normal sinus rhythm. 

of h 

^ >Cr cent ) which are considered clinically normal 
ore disturb. 08 f lt3 Production have been advanced. Among them 
tagi c states M j , die physiochemical mechanism m the auricles al 
50 Per cent tli ^ e 8 rees °f sympathetic tone In the remaining 

ai| ricula r m '? con diHon ra observed in the presence of damage to the 
tcierotic he. U rf P 3 * 161113 with rheumatic, hypertensive or arteno- 
^ixardla disease and with toxic states The type of aunculai 
>«ijally in with au dculoventncu]ar heart block Is observed 

and i 6 *l ° Gr 3 ® e Sro u P s > association with toxic digitalis 
^Pnploms' *“® presence of coronary arteriosclerosis 
^diycaxdjn n* Signs —The symptoms of paroxysmal auricular 

diytluj, and r t0 diose observed m the presence of any ectopic 

epond largely upon the state of the heart muscle and its 
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response to an acceleration of the heart beat, the duration of the 
paroxysm and the nervous make-up of the patient These may vary 
from a relative freedom from symptoms, except for slight palpitation, 
to varying degrees of precordial discomfort and a feeling of marked 
anxiety associated with considerable precordial pain 

The signs of paroxysmal auricular tachycardia are those of an ac- 
celerated heart action superimposed on the types of hearts mentioned 
previously Gallop rhythm and pulsus altemans are encountered not 
infrequently during the paroxysm Heart failure and the anginal syn- 
drome may also be observed Occasionally, especially m the older age 
group with arteriosclerosis, the paroxysm may precipitate the picture 
of shock resembling that of an acute myocardial infarction Death oc- 
curring during paroxysmal auricular tachycardia is rare, but has been 
observed 

Diagnosis.— The diagnosis of paroxysmal auricular tachycardia 
should be suspected m a patient who gives a history of sudden accel- 
eration of the heart beat which lasts for varying periods of time and 
stops suddenly The previous presence of auricular extrasystoles is sug- 
gestive evidence The presence of a regular rhythm during the par- 
oxysm, the rate of which ranges from 140 to 220 per minute, should 
lead one to suspect paroxysmal auricular tachycardia as the cause 
The differential diagnosis involves simple tachycardia, auricular flutter 
and ventricular tachycardia Of these three abnormal mechanisms, 
paroxysmal auricular tachycardia is the only one which, when respond- 
ing to carotid sinus pressure, results m a sudden halving of the rate 
with restoration of the normal mechanism, the latter being maintained 
for relatively long periods of time Ventricular tachycardia is uninflu- 
enced by carotid sinus pressure, as previously stated, auricular flutter, 
when it responds, presents a slowing of the ventricular rate which is 
maintained only during the period of carotid sinus pressure ° The final 
diagnosis is usually clearly established by the electrocardiogram 
Treatment —The treatment of simple paroxysmal tachycardia may 
be divided into (A) treatment during attacks, (B) treatment between 
attacks 

A During the attacks the following procedure may be tried appli- 
cation of carotid sinus pressure In order to apply this pressure prop- 
erly, the patient should be placed in the recumbent or semirecumbent 
position The carotid artery should be palpated as high up in the neck 
as possible and pressed firmly against the vertebral column This vessel 
is frequently an elusive structure and one must make certain that the 
carotid artery and not soft tissue of the neck is pressed upon During 

'Occasional!) patients with sinus tachycardia, with a sensitise carobd sinus 
mechanism, the sensitivity possibl) enhanced by digitalis, respond similarly by a 
sudden decrease in the icntncular rate Usually the rate returns to the previous 
Cgure upon removal of carotid sinus pressure 
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the maintenance of pressure a stethoscope should bo applied to the 
precordium, and as soon as the heart stops the pressure should be 
removed. 0 Bilateral carotid sinus pressure should never be applied 
simultaneously We have never seen any accidents result from the pro- 
cedure when apphed as directed The patient himself as a result ot 
experience, frequently employs similar procedures, such as pressure 
applied to various parts of the neck, particularly in the region of the 
carotid sinus, bending down, stretching the neck as far back as pos- 
sible, holding the breath, or inserting the finger m the throat to induce 
vomiting. The rationale of all these procedures Is vagal stimulation 
The following drugs may be given during the paroxysm if carotid 
°nus pressure fails to restore normal rhythm 
1- Digitalis Intramuscularly, 2 to 3 cat units repeated in one to two 
noun if necessary Intravenous administration has also been recom 
mended, hut we rarely find this necessary Carotid sinus pressure, if 
previously ineffective, slows the heart heat after digitalis adminis 
tuition 

2 Magnesium sulfate, 10 cc. of a 20 per cent solution administered 
intravenously 

I tL ^' a ' cluin gluconate, 10 cc. of a 10 per cent solution administered 
Srr Sly ^ drug is efficacious, the paroxysm will cease im 

4 Qumidine sulfate, 5 grains administered intramuscularly at hourly 
n ervaJs for 5 or 6 doses or more Quinine dihydrochlonde 5 grains 
k ve d in 20 to 50 cc. of normal saline solution, may be giv en slowly 
y vein or an ampule of 5 cc. may be given subcutaneously Qumidine 
J ® gi ve n by mouth 3 to 5 grains every hour for 10 or more doses 
boa JT lyl ^ uiR' subcutaneously This often results in cessa 
fall 1 ,° P ar0l ysm, however, this drug usually produces a profound 
ventri 1 l D’-’tcmic blood pressure We have observed periods of 
its us ar fibrillation after its administration and advise caution in 
\Vhof tlh a Ver h Weeg or the very old, and in asthmatic individuals 
of otrrmi 0 ** S* ven > one should always have a syringe of % 0 grain 
g yPiee ready for administration m the event of untoward effects 

(o f n .i* >eCtlc 3* ven by mouth in syrup form in a dose of 1 to 4 drains 
o toduce vomiting 

| n',r : , ni r0,l H' rn , lnc met bylsulfate, 1 to 2 cc. of 1 2000 solution, given 
Sens ltivitv r c ^hil e **■ may not be effective In itself it increases the 
Nation. ^ °l“ le car °tid sinus about twenty minutes after its adminis 
^ at *be previously insensitive carobd sinus is frequentlj 
^ sensitive to stimulation 

(Am. Heart February 1946) collected ten cases in which 
resu ^ te ^ hi cither transient or permanent hemiplegia With 
*aodt of We have never observed such a complication In many thou 
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B The treatment between attacks involves ascertaining the precipi- 
tating cause of the attacks, if possible, and treating it Nervous states, 
abdominal distention, excessive exeibon and allergic factors all may 
be provocative causes If the paroxysms occur frequently, the follow- 
ing procedures are usually helpful quimdine sulfate, 3 grains given 
four to five times per day, digitalization, followed by a maintenance 
dose which may be continued for months Occasional cases are encoun- 
tered in which these procedures do not suffice and the paroxysms 
continue 

AURICULO VENTRICULAR HEART BLOCK 

Aunculoventncular heart block may be divided mto two types par- 
tial and complete The first stage of aunculoventncular heart block is 
said to occur when the aunculoventncular conduction (P-R interval) 
exceeds 0 20 second As the degree of block mcreases the conduction 
time becomes longer and longer until dropped beats occur, that is, the 
ventncles fail to respond to some auncular beats As this condition 
progresses, the degree of block may increase to 2-to-l, 3-to-l, 4-to-l or 
still higher degrees of aunculoventncular heart block As the block 
further increases, a stage is reached at which die ventncles fail to 
respond to any auncular impulses, with the result that these two cham- 
bers beat entirely mdependendy of each odier When this stage is 
reached, die aunculoventncular heart block is said to be complete 

Symptoms and Signs —In partial aunculoventncular heart block, 
no symptoms are observed as being due to the block itself, even with 
a slow ventncular rate, the symptoms are those of the underlying 
disease In die usual case of complete aunculoventncular heart block, 
the only symptoms observed are fatigue on exertion, consciousness of 
the slow beating of the heart and occasional precordial pain These 
patients usually cannot engage m strenuous physical exertion but gen- 
erally do fairly well on a regimen of reduced activity 

As a result of the slow rate, alterations appear in the cardiovascular 
dynamics The cardiac output per beat is increased but the cardiac 
output per minute is decreased The systolic blood pressure nses to 
about 170 to 200 mm and left ventncular hypertrophy results These 
patients are subject to Stokes-Adams attacks, which are discussed later 

Diagnosis — When prolongation of the conduction time (prolonged 
P-R interval) is present, a diminished intensity m the first heart sound 
results, which may be marked If the P-R interval is sufficiently pro- 
longed, it may produce a gallop sound (summation gallop) This is 
best heard at rates over 100 per minute and is the result of auncular 
contraction supenmposed upon the w'ave of early diastolic ventncular 
filling With higher grades of partial block, dropped beats may be de- 
tected These pauses may be abolished by exercise, they are at tunes 
difficult to differentiate from the compensator}' pause following an 
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extrasystole Occasionally the auricular sounds may be audible in the 
higher grades of auriculoventricular heart block. 

When the heart beats regularly between 30 to 50 per minute, an 
aunculo ventricular heart block may be suspected In partial block, 
exercise or amyl mtnte may abruptly double the ventricular rate. When 
the apical rate is regular, ranges from 20 to 40 per minute and is un 
affected by exercise or atropine, complete nunculo ventricular block 
should be suspected. The first heart sound vanes in intensity because 
the varying auriculoventricular intervals When the auricular and 
ventricular contractions occur close together, the first sound is rela 
hvely loud, when they are far apart, the first sound is faint 
The important symptoms to be considered m the higher grades of 
partial and complete block are the development of giddiness f am ting 
aod temporary loss of consciousness (Stokes Adams syndrome) These 
seizures occur during the transition from partial to complete block, as 


A 




Fig 154 — Tracing Taken During Stoles Adams Seizure A, Shows a prefibril 
type of ventricular tachycardia followed by a period of ventricular standstill 
cycles occurring regularly at a rat© of 83 per minute represent auricular 
B An example of ventricular fibrillation 


as during the course of complete auriculoventricular heart block 
result from the periods of asystole, which last from three to nine 
j. or longer, and consist of syncopal attacks or actual convulsive 
blowing are the underlying mechanisms recorded elec- 
/y^diographically during the seizures (a) a prefi brill ary type of 
thT^r 1 ’ ^ycardia (&) ventricular fibrillation (c) standstill of 
hi e heart, (d) ventricular standstill with maintenance of auncu 
h tenor!;* n ^’ r ^ ese mechanisms may occur singly or in combination 
J^ftition these van o us types is important in therapy Death fre- 
l 0 .^ 15 dunng a paroxysm indeed this is the most frequent 
u^y death in complete aunculoventricular heart block. The patient 
^_fcxperience many seizures before death finally supen enes some 
a Period of several years 

V «»W p 10711 *— No treatment is required for minor grades of aunculo- 
if aWf j rt block * The treatment is that of the underlying cause 
^ 0T example rheumatic heart disease or other infection 
digitalis may be administered to patients with auriculoven 
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tncular heart block, one should be somewhat more cautious in its ad- 
ministration because of their greater susceptibility to higher grades of 
aunculoventncular heart block 

The lugher grades of aunculoventncular heart block are usually 
chronic and fixed The routine of the patient should be governed by his 
general fitness All those who expenence syncopal attacks should be 
warned of the danger of going about alone We have seen such patients 
who have been treated for years for epilepsy Ephednne sulfate, 
Ys gram, or similar drugs may be given to prevent such attacks 
The treatment of attacks of Stokes-Adams syndrome depends upon 
the underlying mechanism, which unfortunately cannot be determined 
during the attacks axcept by graphic means The following measures 
may be used during the attacks direct, vigorous thumping on the 
piecordium (more likely to help ventricular standstill), intracardiac 
injection of adrenalin (for the same type) The occurrence of frequent 
seizures, one following another, is usually associated with a severe 
degree of cerebral anoxia and usually signifies a terminal event We 
have seen tlus state improve after use of oxygen and the intravenous 
injection of aminophylhne To prevent the paroxysms, ephednne 
sulfate, % gram three times daily, or other syinpathicomimetic drugs 
may be given Thyroid extract and barium chlonde have also been 
used Where these attacks are associated with the prefibnllary type of 
ventricular tachycardia or ventricular fibrillation, qumidme may be 
given prophylacbcally 

EXTRASYSTOLES 

Symptoms and Signs.— There may be no symptoms in the presence 
of extrasystoles Frequently the patient is conscious of what he calls 
"palpitation” or “the heart turns over” or "the heart stops ” Although 
extrasvstoles per se may be of little or no importance, the thought that 
there is something wrong with the heart renders the patient panicky 
and he feels the imminence of a serious eventuality Occurring fre- 
quently, these svmptoms may arouse intense anxiety on the part of the 
patient The history frequently given is that the symptoms are more 
apparent while resting, particularly while lying in bed 
Diagnosis.— The interruption of a normal rhythm by premature 
beats followed by a pause which usually, but not invariably, is com- 
pensatory is a characteristic finding on auscultation These pauses are 
often difficult to differentiate from those that appear during the 
^ enckebach phenomenon of partial aunculoventncular heart block 
Wien the period between the extrasystoles and the preceding normal 
eat is short, ventricular filling is small and the extrasystobc beat may 
not be sufficiently strong to open the aortic valve and vail not produce 
a P^P^ble pulse at the wnst This results in a pulsus deficit 

e presence of a normal beat followed bv an extrasystole repeated 
m regulir sequence is charactensbc of couphng Clinically, the coup- 
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ling may be mistaken for pulsus altemans because of the alternation 
of weak and strong beats The difference here lies m the rhythmic 
irregularity due to the compensatory pauses following the extrasys 
toles in pulsus alternans the rhythm is quite regular When extra 
systoles occur frequently and ansa from many different foci, the 
lhythm is indistinguishable from that of auricular fibrillation Most 
extrasystoles disappear following exercise but occasionally they bo- 
come more frequent with exercise The latter type is the more serious 
vanety and is the result of myocardial damage The diagnosis of ex- 
trasystoles and their exact origin may be determined by electrocardiog 
raphy 

Treatment —The treatment of extrasystoles is frequently rather 
unsatisfactory Therapy should be directed to the underlying cause if 
It can he determined. If some type of cardiac disease is present, im- 
provement of the heart by rest, diuretics and digitalis may abolish the 
^Imsystoles Gastrointestinal disturbances, foci of infection and exog 
cnous poisons should be sought for and removed, if possible Fre 
quently the cause cannot be found, and patients with the symptomatic 
variety of extrasystoles should be reassured that this is a normal 
phenomenon occurring frequently in normal hoarts If they prove 
in if ° Ine t0 podent, the following therapy is suggested quinid 
e sulfate 3 grains four or five times daily; papaverine, 1 to 3 grains 
ee times daily, potassium acetate, 2 to 4 gm in a 25 per cent solu 
on of peppermint water every four to six hours, bromides 15 grains 
^ ee times daily phenobarbltal, % grain three times dally Psycho- 
aapy is indicated in those cases in which emotional problems may 
a ac i° r in the production of the extrasystoles 


PAROXYSMAL VENTRICULAR TACHYCARDIA 
^Paroxysmal ventricular tachycardia is a rather rare, but serious, type 
__ ytinnia. When a senes of six or more ventricular extrasystoles 
W?? to succession they may be said to constitute a paroxysm of 
'or ^ ac ^f cart ^ a ' ^ evolution may be observed m serial trac- 
t° bemm 1151011 ^ ven tricolor extrasystoles initiall y present are observed 
tt'cteertl 0 more nurne rous and later either coupled rhythm appears or 
are observed to occur in sequences of two or three 
tichv j, 0WU 'S this short and then long paroxysms of ventricular 
"'eela^TR A paroxysm may last a few hours, days or 

• ho danger of this disturbance lies not only in its association 
Ioart a m SeV ^ ^e u , ^““Sed heart and the tendency to exhaustion of the 
venNi V s „ “at also in the predisposal of the rhythm to develop into 
fibrillation 

taco Q f I ' V5Tna I ventricular tachycardia almost always occurs In the pres- 
t la tientj 5e 'i? re m !' ocar <h a l damage It is only occasionally observed in 
"hose hearts are apparently normal clinically The following 
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are the most important associabons toxic digitalis effects, myocardial 
infarction, severe grade of hypertension and arteriosclerotic heart 
disease 

Symptoms and Signs.— The symptoms of paroxysmal ventricular 
tachycardia are similar to those of any ectopic rhythm but are apt to 
be more severe smce they are observed m seriously damaged hearts 

Diagnosis —The diagnosis of ventricular tachycardia is difficult to 
establish clinically, it can be made definitely only by the electrocardio- 
gram It should be suspected whenever the ventricular rate vanes 
fiom 130 to 180 per minute and does not yield to carotid sinus pres- 
sure Strong and Levine 1 have mentioned two factors of importance 
(1) slight irregularity of the ventncular rate and (2) variation of m- 



Fig 155 —Paroxysmal Ventncular Tachycardia A, This stop shows widening 
and notching of the x entncular complexes of the type which resembles ventnculai 
extnsystoles Note that the P waxes occur independently of and slower than the 
x entncular complexes B, Shoxxs auricular fibrillation xx’ith coupled x'entncular ex- 
trasystoles and the beginning of a paroxysm of x’entncular tachycardia C, This 
stnp is an example of the bidirectional type of x’entncular tachjcardia This xx'as 
the result of the toxic action of digitalis 

tensity of the heart sounds because of the superimposibon of auricular 
and x entncular contracbons at vanous beats The electrocardiographic 
diagnosis of ventncular tachycardia may be established from the fol- 
lowing the beats of the paroxysms must be ectopic m ongm and must 
conform to those obserx ed as isolated extrasystoles before the onset of 
the paroxysms, the first beat of the paroxysm must bear the same rela- 
tion to the preceding normal beat as a coupled extrasystole bears to 
the preceding normal beat, the ventricles must be observed to beat 
regularly at a rate of 130 to 180 per minute, and the auricles must also 
beat regularlj, slower than and enbrely independent of the ventricles 
Occasionally \ entncular tachycardia is observed m the presence of 
auricular fibnllabon 

The differenbal diagnosis from the electrocardiographic standpoint 
m\ olx es am ectopic rhx’thm in which the QRS complexes are widened 




DIACNOSIS AND TREATMENT OF CARDIAC ARRHYTHMIAS 1323 


as a result of fatigue of one of the bundle branches incident to the 
rapid rate. Such widening of the QRS complexes may be observed m 
auricular tachycardia, auricular flutter and nodal tachycardia 
Treatment —The drug of choice in the treatment of paroxysmal 
ventricular tachycardia is quinidme sulfate This may be given orally, 
intravenously or intramuscularly The dose given orally or intramuscu 
larly ranges from 3 to 5 grains four to five times per day Sometimes 
larger doses, up to 10 grains per hour, are given for 10 or more doses 
The intramuscular route is used when the patient is m some degree of 
shock and absorption by mouth may be slow and uncertain Occa- 
sionally quinine dihydrochloride, 5 grains diluted in 20 to SO cc. of 
normal saline solution, is effective when given intravenously Quimdine 
acts In stopping a paroxysm of ventricular tachycardia by increasing 
refractory period of the ventricle Other drugs which have been 
used are potassium chloride 2 gm every two to four hours to supple- 
ment or reinforce the action of the quinidine atropine sulfate, 
pain hypodermically, magnesium sulfate 15 cc. of a 20 per cent solu 
i papaverine, 3 to 5 grams every three hours The treatment by 
flumidine is effective in about one-half to two-thirds of the cases The 
m stale often made is that the patient is not given enough of this drug 
rognoaia.— The prognosis of paroxysmal ventricular tachycardia 
extremely serious because it occurs m hearts which already are 
severely damaged and its duration for a prolonged period of tune 
PJ™isposes to ventricular fibrillation which as mentioned is usually in 
eompatible with life. 

treatment of rapid ectopic rhythms when exact diag- 
nosis BY ELECTROCARDIOGRAM IS NOT AVAILABLE 

wldcL ^“frequently one encounters patients with rapid heart rates 
a 416 th® result of an ectopic rhythm These patients are often in 
gianwVi heart failure and, in the absence of an electrocardio- 

m_ e fl ue stion often arises as to the proper treatment The follow 
h 0 "''off 6 * Pnrrclples of therapy in those cases 
t 0 18 - ™ P°r cent of ectopic rhythms with rates ranging from 140 
minute are due to rapid auricular fibrillation auricular 

^^wdia and auricular flutter 

minht -.,?? 8 arrhythmias usually respond to digitalis action, and its ad 
3 k® h^ e saving 

co nba!m! ,a ^ ** no va ^ ue hr ventricular tachycardia it is of course 
effootj n ca * e d when this tachycardia is the result of tone digitalis 


S!j ws. C f 
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THE DIAGNOSIS AND TREATMENT OF THE COMMON 
PERIPHERAL VASCULAR DISEASES 

Joseph A Wacneb, MD° and C Alexander Hatfield, M D f 

Not infrequently the doctor has viewed his patient with peripheral 
vascular occlusive disease with a feeling of futility The diagnosis is 
commonly described as “poor circulation” and the treatment, as is cus- 
tomary m a disorder wherein we are ignorant of the cause, is casual 
and vague For those who are especially interested m this group of 
diseases, however, as it is with those who take a'special interest in any 
phase of medicine and surgery, the effort to make an accurate diagno- 
sis and to prescribe worthwhile treatment is interesting and quite 
satisfying The mmd is stimulated by the new theories advanced from 
every quarter on etiology, pathogenesis and modes of treatment 
In tins clinic the most common peripheral vascular diseases are ar- 
teriosclerotic, arteno-occlusive diseases with and without diabetes, 
thromboangutis obhterans, Raynaud’s disease, and venous thrombosis 
(Varicose veins do not come within the scope of this paper ) 

/ 

PERIPHERAL ARTERIOSCLEROSIS 

Peripheral arteriosclerosis is a disease of increasing incidence over 
the age of fifty, more frequent in men than women It rarely involves 
tlie upper extremities and is more likely to be unilateral as compared 
with other peripheral vascular diseases The association of diabetes is 
frequent and tends to lower the age incidence of tins disease 
These patients eventually complain of coldness or paresthesias of the 
lower extremities Intermittent claudicabon or indolent ulcers of the 
m\ oh ed extremity may bring them to the doctor On examination the 
affected extremity is cold and blanches completely on elevation Ar- 
terial pulsations in the involved foot are absent. The sclerotic process 
may be so extensive as to produce obliteration of popliteal and femoral 
pulses Additional studies include x-ray examination, which usually 
shows marked calcification of the major vessels The vasodilator re- 
sponse is di minished There may or may not be associated vasospasm 

From the Peripheral Vascular Clinic, Pennsylvania Hospital, Philadelphia 
Instructor in Medicine, School of Medicine, University of Pennsvlvania, As- 
sistant Physician, Outpatient Department, Pennsylvania Hospital, Cardiologist, Out- 
patient Department, Bryn Mawr Hospital 

t Instructor in Surgery and Fellow, Harrison Department of Surgical Research, 
^ Penns>Ivania, Assistant Surgeon, Pennsylvania Hospital and Phila- 
oc'phla General Hospital 


1324 



1326 


JOSEPH A WAGNER, C ALEXANDER HATFIELD 


ered This should always be of a preganglionic type Another adequate 
means of filling the capillary bed may be found m obstructing the 
venous return by ligating and dividing the superficial or common 
femoral veins 

Where gangrene has progressed to the point that a serviceable limb 
may not be salvaged, or where infection further comphcates the pic- 
ture, amputation must be considered The extent of the gangrenous 
process may be evaluated by the use of fluorescein and inspection of 
the tissues under a Woods’ filter If the process is confined solely to a 
digit, amputation with a racket-shaped incision and excision of the 
metatarsal head is desirable Therapeutic refrigeration is very satis- 
factory but refrigeration is seldom used as an anesthetic agent Pri- 
mary closure is seldom possible The open lesion may be benefited by 
daily treatments with activated zinc peroxide In this clinic it has been 
the practice to confine major limb amputation to the supracondylar 
region This provides a fairly useful stump for prosthesis and there is 
minimal trauma to tissues during the procedure 

THROMBOANGIITIS OBLITERANS 

The etiology of tins inflammatory obliterative vascular disease is un- 
known, but we consider the relationship of epidermatophytosis and 
tobacco sufficiently important that we treat the slon of the feet of all 
patients with some mild fungicide and absolutely prohibit smoking 
wherever possible 

The Jewish race seems especially susceptible to this disease, which 
seems to be particularly a disease of men Many of us have never seen 
a case among women However, in young women of the child-bearing 
age m whom thromboangiitis obliterans is suspected or evident, a 
sensitivity 7 to ergot and its derivatives must be watched for Ergot 
poisoning in this susceptible patient may be fatal Unlike arterio- 
sclerosis, thromboangiitis obhterans occurs predominantly among the 
\ ounger age groups and has its highest incidence under the age of 45 

Usually patients are admitted complaining of cold extremities and 
intermittent claudication There may be a history of migratory phleb- 
itis Not uncommonly 7 they complain of a painful lesion which has 
de\ eloped incident to some rather innocent trauma These lesions often 
produce rest pain which is quite severe and requires continuous 
sedation Examination reieals reduced or absent pulsations and blanch- 
ing on delation A return of color that is abnormal, best described as 
rubor, with some cianosis, is diagnostic of an advanced stage of the 
c isease The vasodilatation test usually shows org ani c occlusion to- 
gether with associated vasospasm Occasionally we note evidence of 
associated pathologic changes involving vessels of the body 7 , such as 
cere ril coronary and x isceral arteries In the older age groups arteno- 
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sclerosis with calcification may also be present, making a definite e 
diagnosis sometimes quite impossible 
Very often In this disease, m contrast to arteriosclerosis, the pulses 
at the wrist are also diminished or absent, but it can usually be dif 
ferentiated from Raynaud s disease by the fact that the latter is un 
usual in males and rarely produces obliteration of the pulse. Throm 
bophlebihs is of the superficial veins and does not interfere with arterial 
circulation 

Treatment again stresses hygienic care of feet and sldn, in order to 
protect the individual against the development of open lesions and 
posslblo subsequent amputation As stated before, the use of tobacco 
is absolutely forbidden and patients are thoroughly warned as to pos 
sible dire results therefrom This attitude is taken after observing so 
many dramatic clinical responses within one month following the dis 
continuance of this habit Efforts to produce vasodilatation by the use 
of heat In one form or another is recommended The basal metabolism 
usually checked and If found low thvroid substance is administered 
suhn free extracts of pancreas decrease the seventy of claudication In 
some patients and their employment seems worthwhile A dose of 2 cc Is 
administered intramuscularly twice weekly for six weeks as a clinical 


The open lesions that occur in this disease result from insignificant 
oma This may be pressure from a constricting shoe, pressure from 
™ growing toenail, or the result of cracking of the sldn where fungus 
case is present Solutions of potassium permanganate are valuablo 
control infection and reduce the action of the fungus Fuchsin paints 
svm T le 'Pfrd- These lesions heal slowly, and seldom, without 
m o J’? t ~f c J 0ln y Sympathectomy should be preganglionic in type, re- 
choi 8 i sccon< ^ and third lumbar ganglia being the operation of 
jjn.f 8 , dm male, and the first second and third in the female 
withTh remova ^ °f the first lumbar ganglion in the male interferes 
path h * ~ aci datory mechanism. Temporary interruption of the sym 
gh ej vM ^ ^ P araver tebral block or epidural anesthesia frequently 
ei 'oush enCS ei t cn t of spasm present and may give the patient 
Wrffir Pt0lnahC r0 ^ ,e ^ t0 Produce an optimistic approach to 

progress rapidly after its inception It may or may 
Patch ' vUl1 infection If the gangrene is confined to a small 

demarcat oul; hivolving the circumference of the digit it mil often 
France j 6 ! 4111 , after sympathectomy If the entire circum 

fng S lnv °lved sympathectomy will improve the chances of heal 
nferU < J , i UTlar ^ closure after amputation This shouJd be done If no 

present 

ent obliterans group of patients, the already pres 

ve collateral circulation may be utilized by overcoming the 
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spastic element, thereby permitting a more conservative type of amputa- 
tion m the presence of gangrene This state of affairs may be contrasted 
with the generalized circulatory impairment noted in the artenoscle- 
rotics, in whom more extensive amputation is required Because of the 
younger age group involved, sites of amputation should be more care- 
fully considered Below-the-knee amputations are indicated wherever 
possible and preservation of part of the foot, particularly m young 
males, is important It is often possible for a man to earn Ins living 
more advantageously with the use of his own leg than with a prosthesis 
It is less satisfactory for a young woman to wear a prosthetic shoe 
where a portion of the foot is preserved, because of modem trends 
in foot-wear 

RAYNAUD’S DISEASE 

Raynaud's disease is a disease of unknown etiology wherein the 
stimulus of cold or emotional response produces paroxysms of bilateral 
blanching or cyanosis of the digits Local gangrene may result This 
disease affects women chiefly m the second, third and fourth decades 
It is not unusual to note an hereditary tendency These patients are 
usually slender and of the “neurotic” type The onset of the disease is 
usually not striking compared to the dramatic effects of a full-blown 
paroxysm Often the initial attacks are so mild as to be forgotten The 
patient frequently states that cold or excitement induces the parox- 
ysms, or they wall tell you of being bothered only in the winter bme 
Any number of digits may be affected, although the thumb is usually 
exempted The terminal phalanges are more severely affected, but the 
evanosis or blanching may extend proximally to involve adjacent areas 
of the palm The digits feel numb and cold The attacks may occur 
only on going out in the cold or they may recur frequently throughout 
the day Many of the patients remain only mildly affected while a few 
show involvement of hands, feet, nose and ears In the latter type of 
case, trophic changes such as pitting scars on the fingertips or small 
areas of local gangrene may develop If scleroderma and atrophic 
artlintis become associated, extreme disability results Necrotic areas 
with loss of substance of the fingertip, curving of the nails, x-ray evi- 
dence of fragmentation of distal phalanges, and thickening of the slan 
of the affected digits are diagnostic signs of an advanced state of the 
disease Microscopically the capillaries of the slan itself are abnormal 
The diagnosis is obvious m a young woman complaining of parox- 
ysms of symmetrical digital pallor induced by cold and who presents 
an absence of indications of occlusive arterial disease The principal 
differentiations must be made between patients who have organic 
disease or anatomic abnormalities sufficient to produce irritability of 
the blood \ essels or the nerves which control them This rather second- 
arv type of Ravnaud’s phenomena occurs m thromboangutis obliterans, 
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arteriosclerosis, cervical nb scalenus onbcus syndrome, vibratory tool 
disease and arthritis of the spine 

Treatment consists in correcting whatever medical conditions exist, 
such as anemia, hypothyroidism and focal infection Protection against 
cold and the relief of mental stress proves helpful. Adverse working 
conditions should be remedied If the condition is of more serious 
character, surgical interference is essential 
The surgery of Raynaud s disease is not entirely satisfactory Sym 
pathetic denervation of the upper extremity is more complex and less 
readily reached by operation than the sympathehes of die lower ex- 
tremity Before surgery is attempted, paravertebral sympathetic 
ganglion block should be done on the second, third and fourth thoracic 
ganglia This should be accomplished without the production of a 
ornor s syndrome Production of such a syndrome disconcerts the pa 
ent, who may feel that surgery will leave the condition permanent 
e response to paravertebral ganglion block is usually prompt and 
objectively gratifying to the patient 

sympathetic denervation may be satisfactorily ac 
pushed through the anterior approach In this procedure the 
mi C ? US i, ant * CUi musc ' e Is divided and not resutured. If a spastic 
e has contributed to the condition, it is thus corrected. At the 
° ume a fibrous connection to the transverse process of the seventh 
„ ver| ebm, previously unsuspected or simulating a cervical rib, 
twel V en ?, ovec '' Ideally the sympathetic chain should be divided be- 
uu in'll G c™ rt / nnc ^ lb u rtb thoracic gangba and mobilized cephalnd 
chain i 6 j rac *° ganglion No ganglia arc removed. The divided 
poster! SutuTe “ 1° an Intercostal muscle or the parietal pleura. The 
moblllz ^ r approach Involves rib resection and may prevent satisfactory 
rymnntV,,-^ 11 °* ^ le sympathetic chain The results of upper thoracic 
iatriasi ec ' otn ^ some tlmes are not lasting This may be due to an 
‘Pastic tendency of the vessels themselves rather than more 
central control 

w artn CI (h5r i ^ > j^ ectom ^’ patient should expect the hand to remain 
Patchesf 111 ““y tyP e of weather or environment Necrotic 

normni °, , ' 6 nngertips heal promptly stiffened fingers relax and 
activity may be resumed. 


VENOUS THROBIBOSIS 


This ***' 

tuaiiy gannmlly may be classified in two types which ac- 

* t cond tvrJ? ot b er Tb® first type Is acute thrombophlebitis The 
TbromW,rt n more obscure phlebotlirombosis 
»a acute W frequently occurs in a bed patient who has had 
it charaetc ■' Ji 011 °P era tf° n or a recent obstetrical experience. It 
tnzcc by elevation of the temperature and poise rate. Pain 
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in the involved leg is common Swelling occurs frequently The leg 
may be hot to the touch or may exhibit some coolness or cyanosis If 
the superficial vems are involved, palpation shows a tender, thickened 
vein witii erythema of the skin overlying the vein If the deep vems are 
involved, it is sometimes possible to palpate a thickened, tender vein 
in the inguinal region where the femoral vem crosses the ramus of the 
pubis The pathognomonic sign is excruciating pain m the calf on 
forcible dorsiflevion of the foot This is known as Homan’s sign Extent 
of the thrombosis may be determined by phlebography It is interest- 
ing to note that this examination will sometimes show a thrombus 
lying free in the lumen of a vem, much in the manner one associates 
with phlebotlirombosis Pulmonary embolism is not unknown but is 
not very common 

Phlebothrombosis is believed to occur m the vems of the lower 
extremity where slowing of the x'enous return has taken place It fre- 
quently occurs after surgery where the patient lies supine, reluctant 
to move, and with the knees partly flexed over an elevated portion of 
the bed The presence of phlebotlirombosis is not uncommonly sus- 
pected first after pulmonary embolus has occurred Tenderness and 
pain are not die rule, and temperature elevation is not constant Eleva- 
tion of die pulse rate frequendy occurs Homan’s sign may produce 
cramplike pain or evident discomfort, but the pain is not excruciating 
Peripheral vasospasm usually does not occur 
The treatment of both conditions follows parallel hnes Sympathetic 
anesthesia will relieve the symptoms prompdy in thrombophlebitis, 
but will not prevent pulmonary embolus or die chronic state known 
as milk-leg Anticoagulants may prevent progression of a thrombotic 
process and may ameliorate the seventy of a pulmonary embolus, but 
diey do not prevent but may reduce the edema and disability that 
occur after thrombophlebitis has been present 
Interruption of the involved vein wherever possible proximal to the 
disease process produces gratifying results In this clinic it has been 
possible to determine the level for interruption by phlebography With 
dus aid the superficial femoral vem may be interrupted xvidi impunity 
If a dirombus is encountered, it is essential to apply suebon to the 
proximal end of the vem and produce free bleeding We have found 
t iat if this precaubon is not followed, many of the unfortunate results 
of unsabsfactonly treated thrombophlebitas may occur If this so-called 
irombectomy is done, the results are much better The operabon may 
e earned out under local anesthesia, the swelling immediately begns 
o subside We have not seen pulmonary emboli occur subsequent to 
igabon It is known that if pulmonary embolus does occur after 
unilateral hgahon, the unhgated side usually is at fault It is possible 

° gate the deep veins as high as the venae cavae below the renal 
' cins 
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Tie postoperative results of ligation of the major vessels are amaz 
mgly satisfactory These patients may need elastic support for as long 
as three months but usually can discard it permanently after that 
Edema and ulceration are almost unknown If they do occur, temporary 
or permanent sympathetic denervation may be of assistance 
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THE TREATMENT OF ACUTE RHEUMATIC FEVER 

W Lawrence Cahael, MD, F A C P ° 

ETIOLOGY AND INCIDENCE 

Despite a tremendous amount of effort by the leading clinicians and 
laboratory workers of the world, the etiology and the effective therapy 
of rheumatic fever still remain one of the great challenges to mod- 
em medicine For many years the streptococcus has been definitely 
suspected m the etiology, and with apparently good reason A specific 
streptococcus has frequently been sought for, reported, and hailed 
with enthusiasm, only to have other laboratories fail in its confirma- 
tion The Group A beta hemolytic streptococcus, however, still plays a 
prominent role in the theories of causation of the disease Whether the 
condition is caused by an allergic response to the streptococcus, as some 
believe, by an ultramicroscopic body, as others feel, or by a factor yet 
to be identified, is a question left wide open for future investigations 
The prevalence of rheumatic heart disease, the crippling invalidism 
and early death resulting from it, make it a pubhc health problem of 
large proportions Insurance companies, recognizing its role in pre- 
maturely snuffing out the lives of many pohcyholders, have recently 
subscribed to a large fund for research in better methods of combabng 
this serious disease The pubhc, alarmed by infantile paralysis, has 
subscribed much money for its treatment, but is not so concerned 
with the less dramatic and more chrome phases of rheumatic fever 
and rheumatic heart disease It has been stated that rheumatic heart 
disease is one hundred times more fatal than infantile paralysis When 
vc remember the estimate that over one million individuals in the 
United States are affected by rheumatic fever and its sequelae, the 
magnitude of the situation can be appreciated If some popular public 
official were to be stricken, a “March of Dollars*’ might result for ex- 
tensive research m the cause and better treatment of rheumatic fever 
and its associated cardiac damage 
The contributing and precipitating factors in rheumatic fever are 
not within the scope of this paper, except for the planning of the con- 
■v nlescent care of patients Climate has been known definitely to in- 
fluence the incidence and recurrence of the disease The tropics and 
extreme southern portions of the United States have a distinctly 
low cr rate than the Middle Atlantic states and New England sections 
As we come further north the percentage increases at a rate almost 

Asustant Cardiologist, Pennsylvania Hospital, Chief m Cardiology, German- 
town Dispensary and Hospital, Philadelphia 
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parallel with that of the degree of latitude Paul made an illuminating 
survey, in his careful study of the American Indian children on reser- 
vations, which seems to prove this fact In a homogeneous and stable 
group the Incidence of rheumatic fever and rheumatic heart disease 
was unusually high, 4.5 per cent m the northern group 1 9 per cent in 
no intermediate area in New Mexico and Northern Arizona, and only 
oo per cent in Southern Arizona. 

Transporting convalescent children after a bout of acute rheumatic 
ever to a warmer climate bos been a disappointing solution, for un 
ess they can be kept there for a number of years the recurrence rate 
, °° , a PPre c faDly altered. On their return home they are usually sub- 
, i *° uuhal poor housmg problem with crowding, dampness 
a r f ne r d exposure to infection. It has been shown that reactivity 
aa? j c| mlnishcs after puberty or after a period of five years has 
psed since the initial attack of rheumatic fever Hence, because of 

fnvrwlw 0 n ocafl ' on ft 15 rarely practical to keep them in a more 
o climate for the required number of years 
j 6 incidence of rheumatic fever and rheumatic heart 

exnmfa'f u E 5f nt ec ? nornic levels was indicated by a low rate in the 
In pfrrEi . ”° ar dlng schools in England, where the national rate is high, 
heart a ° U5and stu dents at Yale the average incidence of rheumatic 
ddtT ' 5( ' aSH was 8-2 per 100 000 In private schools, however, the in 
school? urn °“ y Ilct “ nl: as compared with 12.5 per cent in high 
or bnrti S ° n ' w 10 pointed out the increased incidence rate if one 
eeneHe i laren ^, ar0 r l leuma bc, has stressed familial tendencies in a 
the Armv of a definite recessive mendehnn character In 

It was no hnrl it? ^ r w h cre rheumatic fever became a serious problem, 
°ccurred m (, OT exposure to streptococcic infection the disease 
•tWlnes T? r a °™ n ' n Scoops with a history of rheumatic parents or 
We eitKKnrl 0 de ® ree positive throat cultures was rather uniform in 
the simnn „,i? r0 , lr f ) ’ uut the inddence of rheumatic fever was low in 
j?Th y 053 IIJSCe P title individuals 
the first attn r , e P e| ft ed ly emphasized the commonly observed fact that 
Infection nf u, reactl vation of rheumatic fever are preceded by an 
We House nF ? U ^ er respiratory tract In an analysis of 750 cases m 
pitnlj for Hia t ° e Samaritan in Boston, one of the largest hos 
Wevnnatie fm. CSre °* children 58 per cent of first attacks of 

»nd 67 ner n ? W f rc preceded by an infection of the respirator)' tract 
history 0r i “ , °‘ recurrent attacks Even in those in whom no frank 
‘ Cr °tocionl a, • i evic * ei 'ce was detected a large proportion showed 
^ evidence of recent streptococcal infection 

Hie trm TREATMENT 

ftn&iand rheumatic fever is concerned with the acute active 

qu escent phase The child who has had previous attacks 
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or who, having a rheumatic family background, is a potential subject, 
should be w r atched carefully in every episode of upper respiratory in- 
fection for early evidence of an active rheumatic state An evening 
rise m temperature, languor, poor appetite, weight loss, irritability or 
change m disposition, abdominal pain, chest discomfort, or epistans 
should make one strongly suspect that an acute episode has developed 
An elevated sedimentation rate and tachycardia out of proportion to 
the fever would be confirmatory findings, as would be electrocardio- 
graphic changes, such as a prolongation of the conduction time, or a 
high antistreptolysin titer Skm manifestations such as erythema 
marginatum are also highly suggestive evidence of a rheumatic epi- 
sode Rheumatic nodules are considered to be evidence of a more 
se\ ere attack and one that is likely to be longer m duration 
Absolute bed rest should be insisted upon until all evidence of ac- 
tivity has disappeared, whether it be weeks, months or years A patient 
with active tuberculosis who goes to a sanitarium usually remains for 
six to twelve months The analogy is apt, for the purpose of bed rest 
m both diseases is to render the process inactive A highly nutritious 
diet of fruit juices, milk, eggs, green and starchy vegetables with 
moderate protem allowances and simple desserts is permissible 
unless the fever becomes high Weight loss is frequent, ten to twenty 
pounds being not unusual Adequate nursing care can be supplied at 
home by an intelligent mother if the patient is not hospitalized Fre- 
quent warm sponge baths, alcohol rubs and powder will help to keep 
the skm m good condition and will add to the patient’s comfort 
Blankets instead of sheets and a flannelette shirt opening in the back 
will aid m the nursmg care if there is much sweating The sick room 
should be well ventilated, but the patient must be protected from 
drafts and chilling Attention to elimination, adequate sleep, and ap- 
propriate types of occupational therapy are obvious requisites 

Drug Therapy —Sahcijlates are still the most valuable drugs m this 
disease It is generally agreed that they are not curative, but they are 
analgesic, antipyretic and suppressive m them action Unfortunately, 
tliev do not modify the disease process, but they do make the patient 
more comfortable, reduce fever and are valuable in aiding the ab- 
sorption of transudates m the serous cavities The pericardial effusions 
as W'ell as the periarticular exudations seem to be distinctly benefited 
bv this drug The exudative phases seem to be shortened, but the 
proliferative changes, as m the heart valves, remain unchecked. 
^ ^ bodies in the myocardium are affected is highly 

problematic Master and Romanoff concluded that salicylates did 
sta} ^ >rCVen *' carc ^ ac complications or shorten the duration of hospital 

of the sahcjlates and the question whether they should be 
vith alkalies have been the subject of many reports The of) 


Dosages 
combined ■ 
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ject is to obtain an optimum level of salicylates m the circulating 
blood, which is from 300 to 500 micro grams per cubic centimeter 
Salicylates are rapidly absorbed from the upper gastrointestinal tract, 
and the addition of sodium bicarbonate reduces the gastric irritation 
which commonly accompanies large doses of sodium salicylate or 
acetylsahcy he acid 

Smull and others claim that simultaneous administration of equal 
amounts of sodium bicarbonate and sodium salicylate prev ents the 
establishment of a serum salicylate le\el as high as can be obtained 
with sodium salicylate alone. Patients who are given sodium salicylate 
without alkalies and in whom a high level is reached show a definite 
a 1 in the serum salicylate level when sodium bicarbonate is given, 
ut a return to the former level is obtained when the alkali is with 
drawn 

A recent inv esbgation by Carav ata revealed some interesting obser- 
vations on the toxicity of salicylates One group was given salicylate 
travenously and the other group equal amounts by mouth. The 
mean ^^late plasma level was approximately the same in both 
grnup^ but a higher percentage were nauseated when the drug was 
gwen by vein. Gastric analysis did not show any' trace of salicylic acid 
en t was given intravenously, nor did the group treated orally 
ii.i m hib a kon was carried out six to eight hours after the final dose 
ough the plasma level remained over 250 gammas when sodium 
ateT/ was fpweu with the salicylates to both groups, the sahcyl 
dld dro P appreciably thus corroborating Smull s reports The 
bon Was ^ at the alkalies increased unnary' salicylate excre- 

oWn ti? i 110116 determines the retention of salicylates in the 
tbe U* . e i t (nver the urinary pH, the higher the salicylate level m 
*W*ed Gyroscopic examination made in twenty' of the cases 
tal l<ni i_ . n ° a buormal mucosa] changes even when large doses of 
plates were administered 

the nanS?^ en l? e doses °f alkalies seem to be adequate in controlling 
hon, w 'without affecting the desired salicylate serum con centra 
^cylatp 11 ^ , c ~ cians are now prescnbmg 20 grams of sodium 
wittri r» Sralus of sodium bicarbonate or 10 to 15 grains of 
day , grains of sodium bicarbonate, ev ery four hours regularly 

If each dose is given with 8 to 10 ounces of water 
m ^ n buned.°Tb n ^ prevented and the optimum blood level can be 
only mre\\ ora method of sahcylate therapy is preferable, and 
*olution necp^ ° ^rav cnous use of a 1 per cent sodium salicylate 
^tia\ enomh!^ ^burn who advises 10 gm. of sodium salicylate 
f^inrr l0r fourteen davs reports stnlong results in sup- 

^tfiouch tnY ec b° n has had many followers of this regimen 
M depletirm rt ? c ^? on5 °f m ental confusion severe delinum, dyspnea 
of alkali reserve have been reported a condition rare 
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with oral dosage The rectal method is unsatisfactory, as salicylates 
are poorly absorbed per rectum 

The adverse effects of sahcylates, notably increased blood coagu- 
lation time and the fall in the prothrombin content of the blood, have 
received much attention m recent years The sedimentation rate and 
leukocyte count are not affected by salicylate therapy, but the hemo- 
globin and red blood count may be slightly reduced by long-continued 
administration of the drug Some observers have found that m ex- 
perimental animals and in man a hypoprothrombinemia developed 
when sahcylates m the form of sodium sahcylate or aspinn were given 
This is similar to the changes found when a diet deficient m vitamin 
K was ingested These blood changes were not found, however, or 
were prevented if vitamin K was administered simultaneously with the 
salicylates A detailed study by the Rheumatic Fever Unit of the 
United States Naval Hospital, Corona, California, does show some 
effect of sahcylates on the prothrombin content of the blood But with 
the ordinary therapeutic dosage of sahcylates there was no dangerous 
reduction found, and hemorrhages were not noted and seemed un 
likely In the clinical observabon of the author over a twenty-five year 
period, no serious hemorrhagic manifestabons were noted following 
moderately large doses of sodium sahcylate with sodium bicarbonate 
It has been repeatedly recorded that patients who have frequent nose- 
bleeds before the recogmbon of an acbve phase of rheumabc fever 
and who are placed on sahcylate therapy rarely have an increase in tins 
annoying sign It has never been a senous problem m the experience of 
mj pediatric colleagues, but reports from some otolaryngologists have 
shown a tendency toxvard the development of late secondary tonsillar 
hemorrhages when aspinn is used after a tonsillectomy and ade- 
noidectomy 

Amtnopynne occasionally gives striking results in the prompt reduc- 
hon of fever and the acute symptoms The dosage of 5 grains four to 
sl\ times a day is frequently effechve The idiosyncrasy of some per- 
sons to this drug and the occasional case of granulocytopenia that re- 
sults must be kept m mind and the leukocyte count carefully watched 
The drug must be disconbnued promptly if there is a reduebon of 
the white blood cells below 6000 

Ctnchophcn and neocmchophen have also been used, as their phys- 
ical effects are similar to those of the sahcylates Neocmchophen is 
preferable because it is less tone, but cases of yellow atrophy of the 
h\er haxe resulted from the use of both drugs If administered, 
jaundice, urbeana and gastrointestinal symptoms must be carefully 
xx a tolled for as exudence of toxicity The usual dosage is 15 grains 
excrx four hours 


If 


Digitalis has no place in the roubne treatment of rheumatic fever 
acute carditis is present, lio\x r e\ r er, then congesbx r e failure may de- 
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velop which will require the use of digitalis This is best given in full 
doses orally with the tablets of the powdered leaf, which are now uni 
formly standardized With the so-called “Philadelphia method" it is 
necessary to give 15 to 25 grains of the powdered leaf to digitalize the 
average adult “Except in emergencies our usual routine is to give one 
and one-half gra in s four fames a day for three days Thus with a total 
of eighteen grains we approach full digitalization with little danger of 
todc symptoms From then on the daily dose is determined by the 
patients circulation or the development of toxic symptoms. The aver- 
age daily maintenance dose of digitalis is between one and one-half 
and three grams a day" (Stroud) It has been noted, however that 
fee patients particularly children, are more sensitive to digitalis 
intoxication, and occasionally auricular fibrillation will develop as a 
dgn of overdosage, with a return to normal sinus rhythm on its with 
drawal Thus, cautious use of this valuable drug in the active stage of 
rheumatic heart disease seems indicated 
Congestive failure may require additional measures for control, 
Particularly if primary right sided failure develops It has been sue 
psted that this is due to an associated rheumatic pneumonitis which 
nc r eases the blood pressure in the lesser circulation and throws a 
Varied strain on the nght ventricle Theobromine seems particularly 
^ m in this complication in younger patients Diuresis can usually 
accomplished by giving 7% grains of theobromine sodium acetate 
nee or four times a day Three grams of aminopbylline three times a 
/y pay also be used for the same effect These two preparations are 
administered in enteric coated tablets to reduce gastric (natation, 
he xanthines and digitalis ore not sufficient to reduce the edema, 
Kw n ^ rcu f ,unn may be given with distinct benefit This should be 
en in 1 to 2 ca doses intravenously every three to five days de- 
Ssti p °? ur S enc y of the failure syndrome Its action is syner 
enteri ^ by the administration of ammonium chloride in 

anrt tablets in doses of 30 to 60 grains, depending cm the age 

^ to of the patient 

^ trarh* 1 , rhera Py “~0*ygen is of distinct benefit in congestive fail 
l jj^Z ar ° cu f ar ^y if rheumatic pneumonitis is present It will relieve the 
these ^ c ^ anosis > restlessness, and should be used as soon as 
by a d eve t°P It can be administered by a tent or preferably 

ieq tt | re J Cter j n *° die nasopharynx. This reduces the amount of oxygen 
simplifies the nursing care and avoids the claustro- 
y many patients develop when enclosed in an oxygen tent 
tocoe^ ruga.— Because of the recognized relationship of strep- 

v, ***? throat to the activation of rheumatic fever, the sulfona- 
I °° n anr) 1 " 0 immediate lv greeted as a possible curative measure. It was 
however that they were in no way beneficial in the 
°f acute rheumatic fever but frequently were actually harm 
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ful It has been shown by the Rockefeller group and many other in- 
vestigators that during the acute phase they are valueless, and their 
use should be condemned 

Penicillin, again, was optimistically hailed as a wonder drug, but 
was found to be without demonstrable benefit This might be con- 
firmatory evidence of the earher theories of an allergic reaction in a 
susceptible individual whereby the streptococcus only plays the part 
of a “trigger” mechanism to set up the protean manifestations of the 
rheumatic state 


SYMPTOMATIC TREATMENT 

Symptomatic treatment of patients with active rheumatic fever is 
usually indicated Acutely inflamed joints rarely occur m children 
under eight years of age, but when polyarthritis is present, local meas- 
ures can definitely add to the patient’s comfort Complete rest is ob- 
viously indicated, and if prolonged will not lead to stiffness, as perma- 
nent joint changes do not occur m uncomplicated rheumatic fever 
Wrapping the inflamed joints m cotton, supporting them with pillows 
in a partially flexed position and using a cradle to support the weight 
of the bed clothes are comforting Sphnts are unnecessary, for the pain- 
ful swelling is usually not long in duration Local application of a 
saturated solution of magnesium sulfate covered with rubber sheeting 
is used, but methyl salicylate is less troublesome and seems to be more 
effective A 10 per cent ointment or a 25 per cent solution of methyl 
salicylate can be used Mild heat apphed locally with hot water bottles 
or eiectnc pads is an additional soothing measure Codeine or even 
morphine may be required to control the extreme pain of this dis- 
tressing phase 

The red, hot, sluny, swollen, tender joints are fortunately less fre 
quently seen than they were twenty to thirty years ago But is the per- 
centage of heart involvement decreasing? The oft-quoted saying of 
Lasequc, “It licks the joints, pleura, and meninges, and bites the 
heart ” still seems to be appropriate today 

INACTIVE PHASE 

It is difficult to determine when the active stage has subsided and 
the quiescent phase and recovery have begun Certain criteria have 
been estabhshed as to when it is safe to relax the stringent rules for 
bed care and begin a rehabilitation program The following postulates 
ha\c proved useful m arriving at this decision 

1 A persistenth normal temperature (After salicjlates or anbpyrebcs ha' e 
been omitted ) 

- A pulse mle normal for the pabents age 

3 A normal blood sedimentabon rate 
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4. No rheumatic nodules 

5 No choreiform movements 

6 No signs of congestive failure. 

7 No serouj membrane involvement 
6- No lntercunrent diteaje or infection 

9 No electrocardiographic abnormalities 


Gradual resumption of the 'out of bed" stage can now begin The 
reaction of the pulse rate to sitting up in a chair, walking ten steps, 
etc., Is a useful gauge for the permissible increase In privileges 
Fatigue must be avoided at all times 
Foa of infection can be removed during the quiescent stage, but 
removal of infectious foci Is contraindicated during the active 
phases Teeth and tonsils may require removal, but this should not be 
done If it is possible to wait for at least six to twelve months after all 
evidence of activity has cleared. Sulfathiazole should be given for three 
days before and two days after the removal of infected tonsils and 
teeth to prevent the possible superimposition of a subacute bacterial 
endocarditis on a previously damaged heart. 

Vaccines and serums have been used extensively in the past with 
c resldts Further investigations may possibly reopen this 

at this time they seem to be of little vine, 
ood plasma has also been tried, but has caused a flare-up in 
e active phase so that its use is contraindicated Whole blood trans 
occasionally given, but rarely is the secondary anemia of 
ent degree to require other than hematime measures 
vocaiwi t‘ :crn Py has been used particularly in chorea, Sutton has ad 
tvnlmM flx t*ticial fever therapy by the intravenous use of a triple 
vaccine, or by the diathermy machine or the Kettering bypo- 
U 6 i i i contdude s that the severity of the choreiform movements 
a ben the course of the hospital stay shortened, and there was 

fte tahia ln ^ uence on the course of the carditis If vaccine is used, 
tenouil °° Se '^ 10u ‘d be fifteen to twenty five mdlion organisms ratra 
oru„ y ,’. and dfter doses should be increased to cause a fever re- 
7°“ of 102° F or higher 

le^c^rt u ? la ^y necessary because most persons with active rheumatic 
'Sectt.° Ve j a sec ondary anemia. The ferrous salts are the most 
Preml*.), *’ ejt tolerated, either in the tablet form or in a liquid 
0Q £or children 

0ver myocardium and cervical sympathetic 
COn dusi >e £ ’ eci1 edvocated and tried out by several groups with in 
Pfiuji' e j r< j SU£tl except for the possible psychogenic effect 
^loud "'crapy is contraindicated during the transudative stage. 
a dd to i}' '\ ith “cotely inflamed joints motion and manipulation will 
e discomfort of the patient as well as aggnn ate the inflnm 
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mation In older patients it can be mildly beneficial in the less acute 
phases to prevent muscle weakness, etc 

Chmatotherapy, as discussed before in its possible role m etiology, 
can be of value if carefully controlled and its limitation recognized A 
warm, drv climate with gradually mcreasmg exposure to the sun in 
the subsiding or convalescent stages may be of some benefit Extreme 
exposure to the sun has proved harmful and should be carefully 
"voided The incidence of hemolytic streptococcus infections has been 
shown to be definitely less in the Army and Navy camps in the warmer 
and subtropical regions, where the dangers of exposure to reinfection 
and of reactivation of the rheumatic state are reduced The change 
m climate is, of course, not curative and confers no immunity, but 
merely removes the individual temporarily from the provocative in- 
fection 

Sulfonamides —The quesbon of avoidance of mfecbon is an im- 
portant one, and many studies have been made We do not have the 
final answer as to the best method to prevent such mfecbons, for there 
is no unanimity of opinion as to the ideal and safest or most effechve 
procedure We know that sulfadiazine throughout the year has re- 
duced streptococcic mfecbons by SO per cent Another group reported 
by Thomas and others showed a marked reducbon of a beta hemolybc 
streptococcus m pharyngeal cultures when given sulfanilamide, in con- 
bast to the control group None of the sulfa-beated pabents had a 
major attack of rheumabc fever or acute sbeptococcic mfecbon, while 
the unbeated group had fifteen major attacks of rheumabc fever, and 
five others developed suspicious rheumabc mamfestabons Many omit 
sulfonamides during the summer months as the incidence of “colds” 
and respiratory mfecbons is sharply diminished and the likelihood of 
exposure markedly reduced If this regimen is carried to its logical con- 
clusion, sulfonamides should be used for at least five consecubve years 
to prevent, if possible, reacbvabons during the period when recur- 
rence is most likely to follow 

Bauer has advocated sodium salicylate and sodium bicarbonate for 
one week of every month instead of the sulfonamides In a large 
boarding school he found that the salicylates gave a better end result 
after several years’ observabon than did a similar group given sulfo- 
namides daily 

Some phvsicians who beated rheumabc fever m adults in the Army 
and Navv in World War II found that prolonged bed rest is unneces- 
sarj and mav be harmful Undoubtedly there are occasional cases of 
cardiac neuroses fostered or fixed bv probacted bed care in children 
or adults with rheumatic fever It is easier, liow'eier, to overcome such 
a compheabon than to beat a heart severely damaged because of too 
carK relaxahon of restnebons, and many of us prefer to risk a neurosis 
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SYMPOSIUM ON CLINICAL PATHOLOGY 


FOREWORD 

lt >' » ^ Symposium on Clinical Pathology an attempt has 

kWop S 6 *° knflg together a number of chmcs on subjects in which 
C3 . 0I T P aa hnportnnt diagnostic role, 

t-j^j ~/'™°*°8y has become a science that embraces more than 
latmrofn m 'r' Cine <U1 ^ niore than the abstract ' performance of 
phvsiolnni Involves an understanding of the underlying 

‘dlnlonl^ ' djsfurbances and might be more properly referred to as 
1 0 kn( K v Ti?,!, Physiology " It is not enough In the study of a disease 
Posltivn t ii e r ? su ^ a laboratory examination are negative or 
fmentlir * U within or without accepted normal limits It Is fre- 
of m n „, c l ,Qrtant to know the stage of the disease or the duration 
nation ‘f " e f“ Sfl D' to Interpret the results of laboratory exami 
torn; i n „ a . " “inwledge of the special variation of signs and symp- 
may not eri^t °^ sease ' ant ' ^ s0 to know what complications may or 

Mion. The*'* specimens also deserves special consider 

fore colWrc ®ncss, the proper preparation of the pabent be- 
the am 0 0 f 0D ,, ™ e the handling of the specimen between 

of greatect coUectlon at| d laboratory examlpabon all become matters 
exam niahon n '^ >0rlanCe ^ helpful information is to be derived from the 

veal useful^ 6 , se ' ,xtl0n °f laboratory tests which are most likely to re- 
of the disea ° rai i a , t, ? rl mus f be made with a thorough understanding 
Posed to U n 6 ^ “moratory procedures if the pabent Is not to be ex- 
to wasted efIort 5ar ^' 6I P ense an ^ Inconvenience, and the laboratory 

’kririonjkjn pathologist can be particularly fitted for maldng 

In the clintr^t ™ , 8 matters He is or should be well informed 

bnnihar win, D1an “ esta hons of disease and by special training is 
f°r esarniuu,' E re< P 1 I rem ents for the collechon of the proper materia] 
His taperier ,0n |f^ bme and under the proper circumstances 

ond th e ujj, lce las Iflught him the limltabons of laboratory methods 
PendabJe, Iw^^ 005 un ^ er which those laboratory methods are de 
Ration 0 f T ecu ' 0T ' 5 on these matters are no longer any more the obli 
conduct of n ® eil . era ^ practitioner or the internist than would be the 
•urgicaj procedure by these same men 
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It is fully appreciated, nevertheless, that the surgeon and the 
internist alike wish to know something of the reason for and the 
methods of evaluating laboratory studies, and it was in the hope of 
illuminating the subject from such an angle that this symposium has 
been prepared 

Frank W Konzelmann 
Consulting Editor 



PRESENT DAY BIETHODS IN THE DIAGNOSIS OF SYPHILIS 


Hetooan Beehman, M D , ScD ( Med ) p and 
Norman R Ingraham, Jn. M D f 


The recent great advances in the therapy of syphilis have not 
lessened the need for accurate diagnosis In fact, the uncertainties at 
tending the evaluation of new modes of syphilotherapy demnn even 
greater than usual precision in diagnosis as well as a reliable gauge o 
the effectiveness of treatment The recent advances in the means o 
diagnosing syphilis have not been in the direction of the deveiopmen 
of new tests, but rather toward standardization, quantitative serologic 
technics and better interpretation of results Specifically, the efforts o 
the past twenty five years have shown the relative value of comp ete 
history and physical examination, it has established the usefulness o 
the delayed darkfield procedure, the utility and practicality of the 
lymph node puncture technic, the relative uselessness of spiroc o 
stains and a variety of advances in the field of serology list n 
Figure 150 f 

In addition advances in the interpretation and classification or cere 
brospinal fluid results have afforded a reliable index to the treatment 
and prognosis of neurosypbilis. For details of procedures used in t e 
diagnosis of syphilis, larger texts such as Modern Clinical Sypmloiogy 
*hould be consulted In this review we shall present certain or e 
practical aspects of the problem of interest to the clinician, especially 
those dealing with the darkfield, the blood serologic tests and the 
cerebrospinal fluid 


THE DARKFIELD EXAMINATION 

In the darkfield examination for Spirochaeta pallida we have a most 
arcful diagnostic aid, but in inexpert han ds it is a source of misiea g 

n From the Department of Dermatology and Syphffology S^ool of Medicine 
Unlymity of Pennsylvania, and the Clinic of Dermatology and s yphUol°^ 

^1 of the University of Pennsylvania Donald M Pillsbury M D Director and 
5° institute for the Study of Venereal Disease, University of Pennsylvania, John 
n “tokejj M.D Director 

* AnUtant Profeuor'of Dermatology and Sypbflology School ° f 

Scho ° 1 of MrffcfaB and Autrtant Director Institute fo r tlia Control^ of 
Unl «nlty of Penraylvania, Assistant Chief of Clinic of Dcnnaloloay a 
rpaiWogy Hospital of the University of Pennsylvania - . 

Frofeaor of Dermatology and Syphlh.lngy School ^Medidne, 
Director Institute for tlw Control of Syphilis. Unlvojlty of Poor 
of SjphlUi Clinic, Philadelphia Gtoenl Hospital ChJaf DivWon of 
Wtouc Control, Deportment of Publlo Health, Philadelphia, 
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Fig 156 

TOPICAL SUMMARY OF SEROLOGIC PROGRESS SINCE 1932 


1 Better comprehension of immune body and syphilitic reagm relations 

2 Light on the specificity of tests for syphilis by the use of a spirochetal an 

tigen (the Reiter and other antigens) 

3 The presence of syphilitic reagm demonstrated m apparently nonsyplulitic 

human and animal blood 

4 Development of methods (Lund) for identifying minute amounts of syphil- 

lhtic reagm An investigative method 

5 Use of reagm titration m diagnosis and treatment 

6 Emphasis on quantitative serologic technics 

7 Recognition of ‘ zone” reactions as sources of nonagreement in some sero- 

logic tests 

8 Passing of the provocative procedure 

9 Continued controversy on contradictory and conflicting serologic results 

10 Testing of specificity and use of ultrasensitive procedure ( screen, presump- 

tive, exclusion and elimination tests ) to exclude syphilis from a diagnosis 

11 Increasing demonstration of the margin of error of the positive serologc 

reaction-expanding field of biologic false positives 

12 Development of procedures for differentiation of syphilitic from nonsyph- 

llitic positn es— verification tests 

13 Standardization of American serologic laboratory practice— approved tests, 

approval status based on extensive cross-checks of laboratory perform- 
ance Results of conferences Approved methods of reporting 

14 Rivalr> between newer simplifications and "approved” or "standard” tests 

15 Development of state laboratory systems National possibilities 

16 Mass serologic testing and routine use of a case-uncovenng mechanism 

17 The enactment and influence of blood-testing laws 

18 Definition of blood test and mfechousness relationships 

19 Relation between reagm content of the blood of mother and newborn child 

20 Declining clinical importance of seroresistance (fixed positive) 

21 Initiation of research into the nature of the syphilitic reagm by chemical 

and physical serum fractionation methods 


From Modem Clinical Syphilology 1 


information Because one may with this method find the spirochetes 
before the blood serologic reactions are positive ( seronegative primary 
phase), treatment mav be started with the greatest assurance to the 
patient of cure A patient treated m this seronegative phase of syphilis 
removes a dangerous source of infection from the community Thus, 
at one fame, the darkfield procedure leads to personal and to public 
health benefits Unfortunately there are serious limitations to the wide 
applicability of this statement In the first place, darkfield examination 
is rarelj used or, if used, on lesions which are too old, in sites where 
spirochetes resembling Spirochaeta pallida abound (e g, the mouth), 
the yield of reliable diagnostic information is indeed small 
R ij f rccent 3 ears all physicians of manv communities have had darh- 
c “ facilities placed at their command This is the result of the avail- 
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ability of the delayed or deferred darkfield examination by which is 
meant the examination in a definitely designated laboratory of spec! 
mens about twenty four to forty eight hours after their collection in 
capillary tubes from a suspected source While this is not as efficient 
a procedure as the direct or immediate method it is an excellent means 
of widening the distribution of darkfield facilities 
Another darkfield procedure, lymph node puncture is one which 
has been given high acclaim by both military 2, 8 and civilian syphilolo 


Fig 157 


ILLUSTRATING LITE OF CASES IN WTIICn DARKFIELD EXAMINATION OF 

LXMP1I NODES IS OF VALUE 


L Inaccessible lesions 

A Intraurethral chancre*. 

R Lesions obscured by phimosis or paraphimosis but palpable 

C. Old involuted chancres but still presenting induration to palpation 

lymph node* are enlarged, It is frequently easier to aspirate them t am 
to aspirate the base of the lesion and at this stage the chances or tin 
ing T pallidum are probably greater in the lymph node. 

D Soeondary syphilis with moderate enlargement of lymph nodes 

residual of the primary lesion no mucosal lesions and no suIta 
secondary lesion, for darkfield. Done to save time and to institute 
therapy as soon as possible Le^ before the return of blood sero ogle 
results f 

II* Accessible lesions 

A Chancres of long duration upon which the local darkfields are repeatedly 
negative . 

B Dirty painful, secondarily infected chancres Easier to do than Joca 
darkfield much more accurate and lets time consuming 
AH chancres or secondary lesions within the oral cavity— especially 
chancres of the tonsils In such cases, nonpathogenic mouth spiro- 
chete* simulating T pallidum are eliminated. 

It ii assumed that In each case the nodes must be sufficiently enlarged to 
^ their aspiration feasible , . , „ . 

J TLovemau and Morrow* only cases of error (negative results; ran in tn 
^gropp but they still feel it to be of value in selected cases 


/ , from Lovemon and Morrow Am. J of Sypb n Gon or & Ven Dis 

UhUJiQ (J m ) 1944. 


This consists of removal by syringe and needle of a httle of the 
an enlarged lymph node and examining it with the darh- 
.• 'be usual way Lymph node puncture is a specific procedure 
In i organisms resembling Spirochaeta pallida are to be team 
In no ^ es In usual practice Figure 157 shows the type of cases 
i fiarhfield examination of lymph nodes is of value. 

A birth er means of facilitatmg the early darkfield diagnosis of syph 
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ilis which deserves emphasis and commendation, is that devised by 
Friedman 4 for the darkfield examination of pus for Spirochaeta 
pallida This is a simple method in which the pus collected m capillary 
tubes is centrifuged for ten minutes at 1000 revolutions per minute 
and the supernatant fluid is examined in the usual manner by the dark- 
field method By this technic one has the earliest and often only means 
of diagnosis of the intraurethral chancre which may be masked by 
gonorrhea This is especially important in this penicillin era when for 
the first time one drug is effective against both syphilis and gonorrhea 

STAINS FOR IDENTIFYING SPIROCHAETA PALLIDA 

Staining methods for the identification of Spirochaeta pallida in 
smears or tissue are at best unsatisfactory The organism is difficult 
to stain and this is indicated by the host of staining methods introduced 
in recent years Furthermore, even if the organism were well stained, 
one has to rely upon a static situation for identification The graceful 
regular movements of die organism, the regular contour of the spirals 
and other data supplied by darkfield observation of living spirochetes 
are lost m die stained preparation 


THE ELECTRON MICROSCOPIC DEMONSTRATION OF SPIROCHAETA 

PALLIDA 

The demonstration of the morphology of Spirochaeta pallida by the 
electron microscope can hardly be classed as a clinical diagnostic 
method The studies of dns organism by this means by Morton and 
Anderson 5 and by Wile, Pickard and Kearney 0 open a new ave- 
nue for a positive identification of the spirochete, which in turn may 
lead to simplification of clinical procedures 

THE SEROLOGIC TESTS FOR SYPHILIS 

Among die important ad\ r ances in serology m the past twenty-five 
> cars diere are some which deserve more emphasis for the practitioner 
In this discussion xve shall cover a few of the more important ones 
the relations of the syphilitic reagin to immunity, the quantitative 
serologic test, relation between reagin content of the blood of mother 
and newbom child, the provocative procedure, biologic false positive 
reactions and methods for identification of these reactions, standardi- 
zahon of tests and laboratory' practice and mass serologic testing 
The Ttelnlion of the Syphilitic Reagin to Immunity — The orig- 
inal concept of the Wassermann reaction as a specific antigen-antibody 
reaction has undergone periodic waves of alternating support and 
emal The recent work of Beck, 7 Kolmer and his group, 8 and 
0 Ea S le and his associates' 1 ’ b has tended to indicate that the 
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serologic tests for syplulls do seem to have some of the qualities oi 
“.“ST,? bod >', imtl g enlc taction but the degree of specificity m 
**“ rem atp s a matter of disagreement. Work with the spiro- 
We “!S”r ( paUlgen") revived by Gaehtgens '» Erickson and 
i '°™ er ancl bis associates 8 has unfortunately not 
borfw e an ? V , e 5 t0 s I >eci ^ c versus nonspecific reaction ques- 
tract <m<1 “““P® Relieve the syphilitic antibody is dis 

action as m rcagln T}le >’ seem inclined to regard the re 

m some aninfT* d j t t0 nal ? 1 f al S 1 " 011 ? spirochetal antibody contained 
tvblcii il d human blood, as well ns that produced in syphilis 

Spirochetes tT* C “ bv , atet j s P'rodiaeta palhda as well as with other 
w JVDhtlis nnrJ 1IS »i! Pir j l ^ !eta ^ complement fixing antabody is increased 
Honan 0 * i, ^ o iar diseases such as malaria and leprosy Eagle and 
question . av ' e ( maintained that the two are identicak When this 
ifferentiate^l^ the , t . est employing the spirochetal antigen to 
tact , 6 from , ialse serologic reactions one is left with the dis 

Spirochapin'^J'i^a 11 anti gens prepared with cultures of alleged 
nonspecific n? ( i 1 810 Cnpal) * e of Pvmg a varymg percentage of 
serum* „„ r als , ,/ P 0SI *j ve complement fixation reactions with the 
tests emnlnvf !f C mdividuals For example in a total of 38 255 
In the lftiiisr v fgen 111650 have varied from 0 4 to 3 4 per cent 11 
blood emnlmWn aslwigt0n Serology Conference 12 the tests on the 
specificity o, 5 b’ lrocll . ela * arid gens resulted m a definitely lower 
tlon procedi,r,.c Ul T t USUaUy employed complement fixation or Soccula 
cer ohrosnlnn) n n ? ust be stated, however that when used on 
ran 'i>lemenm ° w bere there is little or no natural spirochetal 
gave a hj-x anbbody (Kolmer) the spirochetal antigen tests 
01 *be senrmif e ?J ee ol specificity Accordingly Kolmers conception 
to he the a(y Jl 01 rea S^ n and syphihbc immune body seems 
QuwiUiaH m 6 mtet Probitioa. 

die sigriifj ra ' 6 Tesla for Syphilis —In the attempts to improve 

quantitative , ser °logic testing, wider use is being made of the 
the defpmi 0 °i? C Procedures lu b ' For routine work, bow- 
uhat coafusfno na ? on and reporting of the serologic titer is still some 
lutetnivg | rpn( g 0 , 0 practitioner For following the effects of modem 
flu In the infant" it f an dcipating relapse for the diagnosis of syph 
°f serolotnc >■„ 10 r establishing true seroresistnnee, quantitation 

b°ui fals e se j 0ns 15 Indispensable For the differenbabon of true 
infectj- °P C reacbons and for gaugmg the acbvity of the syph 
? S0S where th' 6 g'! uiaga d ve procedure is far from reliable. In all 
1 Uiust be rrm U modification of serologic perfonnance is employed, 
a b for co m r, Cni '™™ *bat the various results are of significance as a 
l^ar testing tedhnj 0nly w b en they are obtained by an idenbcally 

quantitative procedure may be earned out by at least three 
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metliods One may determine the smallest amount of antigen neces- 
sary for a positive reaction, the least amount of complement required, 
or the serum may be diluted until it no longer yields a positive re- 
action Chiefly for economic reasons the thud technic, serial dilution, is 
most widely used In this method the reagin titer is reported m units 
and represents the highest dilution of serum giving a positive result. 
For example, if the 1 32 dilution is positive and the 1 64 dilution is 
negative, the titer is reported as 32 units In view of the daily variation 
in sensitivity, 13 it must be emphasized that the difference between 
1 or 2 dilutions (eg, 32 or 64 units ) is not as significant as the 
numerical representation would seem to indicate A fauly strong re- 
action is 256 units but the range may vary from 0 to 1600 or more 
units If the quantitative Kahn test is used, the units represent four 
times the maximum dilution of the serum giving a positive result, since 
incomplete flocculation m undiluted serum is recorded as 1, 2 or 3 
units Recently Boerner and his co-workers 15n b> c have developed 
a quantitative fixation of complement, a quantitative macrofloccula- 
tion test and a method of grouping and classifying serologic reactions 
for syphilis, but it is too soon to judge the value of these procedures 

The Quantitative Reactions in Early SyplnliB.— Contrary to the 
opinion of some syphilologists, we believe that the quantitative pro- 
cedure is of limited positive value m the diagnosis of suspected 
primarv syphilis It is not justifiable to consider a gemtal lesion, dark- 
field negative for Spirochaeta pallida, m the presence of a rising sero- 
logic titer as entirely proven primary syphilis However, as a working 
rule, a sharply rising reagin titer is frequently observed in recently 
acquired syphilis, a more or less stationary titer suggests the possibility 
of an infection of some duration and a falling titer without treatment 
intimates the possibility of a biologic false positive reaction It should 
be reemphasized that while biologic false positive reactions are often 
of low titer, the earliest phase of syphilis may likewise have a low 
or negative titer, or a rising titer The quantitative serologic procedure 
is not a substitute for careful darkfield examination of a suspected 
primary lesion 

The quantitative procedure is an indispensable gauge for estimating 
the efficacy of treatment m the case of intensive therapy of syphilis 
with the arsemcals or penicillin In the case of qualitative tests, the 
pin sician has no way of determining whether a positive result per- 
sisting over a period of time is really becoming less strong, stronger 
or stationary In this event he has no means of determining, until it 
is too late, whether treatment is effective or the patient is threatened 
an impending clinical relapse which is often, but not always, pre- 
°d 11 definite rise in titer Emphasis must again be placed on the 
act tli at a small difference between two determinations of the serologic 

er need not be an indication of rising titer or of impending relapse 
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Quantitative Tests in Seroresistnnee —The diagnosis of serore 
jutaace or “Wassermann fastness” maj be deflnitel) established only 
b> the quantitative technic. In such a case the ordinary test reveals 
consistently positive results, while the quantitative technic may indi 
cate falls in titer of great magnitude In the truly Wassermann fast 
case the titer remains more or less stationary over long periods, in spite 
oi what would ordinarily be considered adequate treatment 
The Quantitative Blood Test in Congenital Syphilis —Because a 
positive cord blood of the newborn infant, as well as the early sero- 
se positive reactions of the infant of a seropositive mother, may 
represent a transfer of syphilis reagin from the maternal to the fetal 
circulation, a single positive blood test cord or otherwise , cannot be 
accepted as diagnostic of infantile congenital syphilis 
The use of serial quantitative titered blood serologic tests has made 
ft possible to show that, if the infant is not syphilitic, the coocentra 
tion of syphilis reagin in its blood stream is never more and often con 
siderably less than that of the maternal blood stream The syphilis 
reegfn will gradually disappear from the normal infant s blood stream 
°/fer some days or weeks If the maternal blood serum reagin content, 
a™ hence the infants has been high, the infants titer will decrease 
[apidly at first, but after it falls to I or 2 units it mfl} persist at this 
level for many days. 

If the infant, on the other hand, has syphilis in rare instances pre- 
J^nably when infection has occurred early in pregnancy and the 
cotion is well advanced at the time of birth the infants blood 
serologic test may have a significantly greater titer of reagm than that 
V the maternal blood. This is considered to be of diagnostic 
i ^Tr cance More commonly, however, presumably when the fetus 
n ha ^ closer to term, the infants titer will be in the same mag- 
_ 85 the maternal serum reagin content for some days or weeks 

P^tna tally and may again rarely decrease even to die vanishing 
ln ^ °^y to increase again rapidly and steadily, as the disease be- 

^ clinically manifest , t 

.i^Sniham Shaffer Spence and Gordons 10 experience has shown 
n J°re than one half of the seropositive nonsyphilitic infants had 
ve serologic reactions by the age of one month but about 3 per 
tttL P ? S ’ rted tot0 second month of postnatal life. Occasional 
r , j ' e been observed in which complete seronegativity is not 
vhirt from seventy to ninety days In the sole instance i 

«i the reagin titer of the infants serum wms significantly great. 

» that of the mothers at birth, the mothers serum contained 
•w 'be infants 64 units 

'I'limtitalive titered blood serologic test has considcrablv , ^ 
e fa eliminating the nonsyphilitic patient with positive sew 
Qm ' by detecting a rapidly falling titer than it has in est- 



1352 


HERMAN BECRMAN, NORMAN B INGRAHAM, JR 


ing an absolute diagnosis m the study of the truly syphilitic patient 
Our experience has been somewhat m accord with Christie’s, 17 m that 
syphilitic infants with positive serologic reactions at birth seldom seem 
to show a rapid or significant increase in the titer short of an obser- 
vation period of one month to six weeks (Fig 158) 

The Provocatn e Procedure.— Many observers believe that a rise 
m the titer of syphilitic reagm occurs m syphilitics and m apparently 
normal persons, following the induction of anbsyphihbc treatment, 
particularly with an arsenical and penicillin The finding of syphilitic 



reagm m the blood of normal persons, its increase under nonspecific 
influences such as mtercurrent infections, its increase following the 
xcrv procedures employed to cause its increase in syphilitic indivi- 
duals, and the demonstration that serial tests on any blood are sub- 
ject to marked \ anafaon, especially m borderline degrees of positive 
serologic reactions for svphihs, have all weakened confidence in the 
test to the point where it can no longer be recommended for general 
use ns a diagnostic procedure On the other hand, that a nse in reagm 
titer does occur as a species of Herxlieimer-like flare reaction in svph- 
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ills occasionally justifies the expert, a provoc- 

terpretadve pitfalls Involved, in using what might be cauea p 

ative procedure as an aid in diagnosis . to ,j. e Tests for 

Biologic or Nonspecific False have 

Syphilis.— Since the Wassermann flotation p w der use of 

been shoivn to be nonspecific, it is not strang acute Although 

the tests, the problem of false reactions has recently that 

such reactions were previously recognized, 1 te 0 f die im 

much real attention has been paid to the su j exists which 

mense interest and study one can say that os y , j iests 4 or 

mifi differentiate true from false reaction to the *£*%%%& 
syphilis The practitioner must depend upon 

«e shall outline for deciding on individual eases m]m ber of fac- 
Biologic false positive reactions are the resu ^ have been 
tors which predispose the individual to develop reactors (some 

summarized by Rein and Elsberg 18 as (a) sero g others) (h) 
individuals are more apt to develop the reac on DTCSV frequent 

type of the nonsyphilltlc disease (malaria ttn P ^ positive 

causes/ (c) incubation period for the *■*£**«( ^ number 
serologic reaction (usually seven to twenty o y 5 ) employed, 
of tests employed in the serologic battery ' ( intervals of 

more false reactions detected) (e) types of 1 duration of 

testing (more frequent testing, more false pc duration of 

false positives (usuaUy negative in thre '^° f °'’[, ost 0 f circumstances 
False positive reactions have been noted m a produce false 

in health and disease. The variety of diseases s °' , lt . , p-.r 

reactions to tho tests for syphilis is increasing a „,„ ct )ons may be 
tensive lists of the processes accompanied by fa e rea 
found m the reviews by Davis 50 and by Been" s V i nre 

Clinical Syphilology 1 The cause or causes of >e ,, .. werc (j e 
hnown and would yield little for the practi o devised which 

failed here As yet no verification procedure has ,, ce g en t e ff orts 

•oil 2 differentiate true from false reactions although 
have been made in this direction ~" t °' c ... emblem 

A recent case will illustrate the complexities o P 

A H, n white male veterinarian 0 E«i 2 ?* 000000 unis of penJdl 

"PUcemla late in February 1946 for wUch he received 1 but £ “ lUo 

i intramuscularly and orally) quotlTO oi bru« he developed an 

tMU were made In March 1948 while doing recta t[nce c orly 1943 

£*«~ent rash on forearms He had had no Sts He 

Freiod action serologic examinatfon In November 1 S 5 denies primary or 
d «ried blood to the American Hed Cross in M««* S '™ Ume dur 

“condor, syphilis No physical evidence of syphilis «“ dirdosea any 
*»S the study 
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Date 
3/23/46 
3/29/46 
3/30/46 
4/ 1/46 
1/ 1/46 
4/ 8/46 

4/ 8/46 
4/15/46 

4/29/46 
4/29/46 
5/ 6/46 
5/ 6/46 
5 '20/46 
5/20/46 
6/10/46 
6/11/46 


Laboratory 


Results 


1 Wassermann pos , Kolmer pos , M az zini pos., Kline pos 

2 Wassermann neg , Kalin pos-, Eagle pos 

3 Kolmer neg , Kline pos 

4 Over 4 flocculation units (pos ) 

5 Kolmer pos (64 units), Kline pos (128 units) 

5 Kolmer pos (128 units), Kline pos (256 units), Eagle 

pos 

4 Class 10 (pos ) 

5 Kolmer pos (64 units), Kline pos (256 units). Eagle 

pos 

5 Kolmer pos (64 units), Kline pos (128 units) 

4 Class 2 (neg ) 

5 Kolmer pos (2 units), Kline pos ( 16 units), Eagle pos 

4 Class 2 (neg ) 

5 Kolmer neg , Mazzini neg., Kline neg 1 plus 

4 Routine Wassermann neg 

5 Kolmer neg , Mazzini neg , Kline neg 

4 Class 1 (neg ) 

Laboratory 1— A state laboratory 
Laboratory' 2— A pnvate laboratory 
Laboratory' 3— A city laboratory 
Laboratory 4— A research laboratory 
Laboratory 5— A syphilis clinic laboratory' 


Although the quantitative tesbng of this patient’s blood has yielded 
a cun e of rising titer which reached its peak about four weeks after 
a “septicemia” and which had definitely fallen to negative by three 
months the question of what 1,000,000 units of penicillin for the “sep- 
ticemia” did to the serologic reacbons must be considered We believe 
the nse after penicillin is just what one would expect in the case of 
svplnhs developing in a pabent treated with small doses of penicillin 
for gonorrhea, but the subsequent spontaneous fall to negative is not 
in accord with the findings in pabents who have developed syphilis 
under these circumstances Accordingly, we feel that this man had a 
false posibve reacbon 

Principles Suitable for Routine Blood Testing —Tins case raises 
the quesbon of what to do in the event the physician is interested in 
roubne blood tesbng Stokes and his colleagues 23 have presented a set 
of principles suitable for such pracbce 

1 Mere routine blood serologic tesbng, without exammabon or 
quesbomng, wall certainly lead to a proporbon of nonspecific posibves 
that y\ ill be expcnsiv e and serious for the individuals concerned, and 
a source of error in stahsbcal eialuabon The nonspecific posibves 
obtained may run as high as 50 per cent, depending on the selecbon of 
case material, on the serologic procedures employed and on the rabng 
gnen parbal posibies 

2 The best laboratories will give nonspecific posibve serologic re- 
ports, but they will be few er if a complement fixabon technic is used 
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and more easily interpreted if a quantitative precipitation test is 
matched against n quantitative fixation of complement test, as in the 
fioerner classification procedure 

3 The drawing of blood for serologic testing should be preceded or 
accompanied by 
(a) Questions 

Have you had or been treated for syphilis or gonorrhea? (Ash 
again and again ) 

Have you had malaria? 

Have you had within a month a fever, cold, grip, pneumonia 
severe sore throat? 

Have you had any preventive inoculations within three months 
(tetanus, typhoid smallpox vaccination)? 

,, . Have you had blood tests before? Results? 
t ) At least a once-over physical inspection 
Pupils 

Rashes (semistnpped or stripped) 

Oral mucosae and teeth. 

Genitalia if possible or indicated 
Tibias 

/ % T ^*® ns Intercurrent infection 

' c ' Temperature, pulse, respiration Auscultation of heart and lungs 
if above normal. 

, Nonspecific positives may be suspected if 

(M •n' ere k a ' vea h positive or doubtful serologic test result. 

1 ) there is a conflict between precipitation and complement 
fixation results 

( c ) Even though a repetition is positive the titer remains low and 
is fluctuant 

There is a decline in titer to negative on weekly tests for oDe 
t- , *° three months, without treatment 

(a) ^yPt^tic positive should be suspected if 

' The original and subsequent reaction are persistently of high 

(b) ru even Iow Hter 

/ / -p,' CTe ' s chnical or anamnestic evidence of posibve weight 
, a ; spmal fluid, after the aforementioned blood checks, is 
■jjj definitely abnormal, not alone with respect to serologic tests 
load t 3 ° < ? as, ' ona ' occurrence of false positue reactions should not 
follmn wa °lcsrile condemnation of the serologic tests for syphilis The 
n r (I 8 quotation from Hamson and Osmond-* is a sound evaluation 
e Present status of these procedures 


cjn p ® ihe MedicaJ Research Committees (now the Medical Research Coun 
A^roanUee on the Standardization of Pathological Methods said 
nod, oa, of the Committee there is no process of biochemical diag 

* Srves more trustworthy Information or is Iiablo to a smaller margin 
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of error than the Wassermann test when it is performed with completeness 
and with proper skill and care ” 

Tins is probably as true today as it was when written a quarter of a century 
ago, but it is equally true that no group of tests has given nse through unskill- 
ful performance and through madequate appreciation of their limitations, to 
more unhappiness than have the serum tests for syphilis 

Standardization of Serologic Performance.— The physician has 
a great desire for 100 per cent specificity and sensitivity in his serologic 
reports Agreement on positive results in tests may vary from about 78 
to 100 per cent Disagreements may be expected under many circum- 
stances, even when the same specimen is examined repeatedly by the 
same and different tests, at the same time ( split specimens ) or serially 
o\ er a period of tame In view of this disagreement, which great effort 
has not entirely eliminated, constant checking of serologic perform- 
ance and approval of laboratories is being earned on at local, state 
and national levels The results of these attempts of standardization 
have led to the following statement 

The specificity of serologic tests is in general more important than their sen 
sitrnty Specificity should be practically 100 per cent, and in laboratory group- 
ing and approval status, a specificity rating below 99 per cent on 200 test 
specimens or 98 per cent on 100 specimens should lead to the temporary exclu- 
sion of the test from the approved list until such time as modification re-estab- 
hshes a rating for it of 100 per cent [On the other hand] an approved sensitivity 
rating shall be not more than 20 per cent below that of the control laboratory 
in cases of late or treated syphilis, and within 1 per cent of that of the control 
laboratory in cases of untreated and secondary syphilis 

It is pertinent at this pomt to mention for future reference the 
isolation by Pangborn 23 of the substance cardiohpm from beef heart 
and the standardization of other elements employed m the serologic 
tests Rem and his co-workers 20 have re-emphasized that cardiohpm 
antigen (cardiohpm 0 2 per cent and lecithin 13 per cent) may be 
successfully adapted to microflocculation shde test for the serodiagnosis 
of syphilis F urther studies are needed to ascertain the place of cardio- 
lipin m general serology 

Mass Testing -Mass serologic testing for the determination of the 
presence and prevalence of syphilis m population groups has become 
an established public health and military'' practice The value of the 
routine serologic test in every medical examination and m large 
groups of people (as m industry) is attested by a large senes of 
reportS-in the literature For example, m one recent report by Zeller- 
mayer 2 ' analyzing 5000 inductees m whom positive serologic reactions 
or or a definite history' of sy'philis were found, showed that in 60 
per cent of the group svphihs had not been previously recognized and 
treated As is the case m all studies of this tvpe, it is pointed out that 
more evidence than a single positix e serologic reaction is necessary' to 
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establish a diagnosis of syphilis In this connection this author found 
that in 11 per cent of the cases no diagnosis of syphilis could be made 
after a careful history, detailed physical examination, spinal fluid 
study and further blood examination In another 11 per cent the 
syphilis had apparently been adequately treated, since no evidence 
of the disease was found In 13 per cent the disease had progressed to 
a point where cerebrospinal, cardiovascular or other complications 
were demonstrable In the remaining 65 per cent the disease had been 
inadequately treated or untreated, and although evidence of the dis 
ease persisted, there were no complications The bulk of these latter 
groups were latent syphilis, that is, the disease had not yet progressed 
to serious organic changes This study as well as others indicates the 
need for careful diagnostic work up including physical examination, 
to avoid unnecessary therapy of nonsyplnlitics and points to the value 
of the blood tests as indications toward the diagnosis of syphilis 

TOE CEREBROSPINAL FLUID EXAMINATION IN THE DIAGNOSIS OF 
SYPHILIS 

PROGNOSTIC TYPING OF SPINAL FLUIDS 


(Adapted from Moore and Hopkins 1933 and O’Leary et al Reprint 62, Ven. 
Dis. Inf, 1937) 



I (Mild) 

II (Moderate) 

HI (Severe) 

Blood Serologic Reac- 
tion 

Negative or pod 
tive 

Negative or posi 
tive 

Almost invariably 
strongly positive 

CSF Quantitative Waj- 
lermann 

Negative 0.2 ec. to 
1 0 cc. 

Negative 0.2 cc-, 
positive 1 0 cc 

Strongly positive 
0.2 cc. to IX) cc. 

Cells 

5 to 25 

25 to 100 

7 to 100 plus* 

Protein 

1 plus 

2 plus 

3 plus 

Colloidal Teitt 

1110000000 

0000011000 

00244543100 

5555543100 

Prognosis 

Clear* with stand- 
ard or routine 
treatment for the 
disease. 

Requires 1 to 2 yrs 
additional stand 
ard plus Intra 
spinal or f ever 4 

Will not clear with 
out fe\er or try 
parsamlde or 

both4 


+ 0*0 l ° kuie lymphocytes and polymorphonuclear* ma> bo present. 

T CoDoIda] mastic or gold preferably the former 

+ Recent studies indicating the effecth eness of penicillin in the treatment of 
"^rosiphflls will undoubtedly alter the recommendations as to the type of therapy 
be employed but not necessarily the prognostic Import of die spinel 
GfTs as Ikmc tabulated 
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In recent years the value of the cerebrospinal fluid examination as 
a guide to treatment and prognosis has been repeatedly emphasized 
It is now known that the cerebrospinal fluid may show abnormalities 
long before the first appearance of symptoms and signs of neuro- 
svplnlis Also, on occasion, the patient may have active neurosyphilis 
with normal spinal fluid findings In f olio von g the effects of the newer 
types of treatment such as penicillin and fever therapy, repeated com- 
plete examination of the cerebrospinal fluid is indispensable For the 
purposes of syphilology a complete examination consists of cell count, 
protein estimation, Wassermann test, and colloidal test Although, as 
Lange JS has pointed out, quantitatively standardized methods are most 
desirable, m practice these are not always available Utilizing the cur- 
ie ntly used tests, the cerebrospinal fluid may be of great prognostic 
\ due The Cooperative Clinical Group has re-emphasized the value of 
Moore and Hopkins’ prognostic grading or typing of cerebrospinal 
fluid formulas Although there are some objections to this classifica- 
tion and although active neurosyphilis may rarely exist m the presence 
of a completely normal cerebrospinal fluid and negative reactions on 
the blood, the tvping is worthy of reproduction for chmcal practice 

SUMMARY AND CONCLUSIONS 

1 In the past twenty-five years there has been a greater under- 
standing and wider application of the various procedures used m the 
diagnosis of syphilis 

2 The darkfield examination is, in ax-pert hands, a highly efficient 
and rehable means of diagnosing syphilis in its earhest phases Tech- 
nical modifications such as lymph node puncture, technic for the ex- 
amination of pus, and the deferred darkfield greatly enhance the 
availability and practicality of the darkfield procedure 

3 Methods for staining Spirochaeta pallida are of little value 

4 The electron microscopic studies of Spirochaeta pallida are still 
of academic mterest 

5 The blood tests are valuable means m diagnosis of syphilis Vari- 
ous modifications m testing, such as the quantitative procedures, yield 
information of great x alue to the clinician The occurrence of biologic 
false positive reactions does not vitiate the value of the tests m prac- 
tice Serologic performance m recent years is becoming more or less 
standardized Mass testing is a valuable means of case-finding, but 
the need for clinical examination for actual definitive diagnosis is 
stressed 

6 The cerebrospinal fluid examination is an indispensable part of 
the imestigation and treatment of patients with syphilis By a clas- 
sification of the findings cited, the prognosis of the case may be 
anticipated and appropriate treatment instituted 
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TESTS OF HEMOSTATIC FUNCTION IN PATIENTS WITH 
ABNORMAL BLEEDING 

Application and Interpretation ( 

Leandho M Tocantins, ML) 

PHAcncmc physicians or surgeons are not uncommonly confronted 

with one of the following problems „„iirvn nnd 

1. A patient is to undergo an elective or emergency P , ' 
upon being told of the plans says that he fears the ou co 
*he bleeds easily" or is a "bleeder " , , n r „y. 

1 A patient comes or Is brought to the physician , _jg ces 
normal bleeding, either mto the tissues or from one of o y 

3 A patient develops abnormal bleeding during the cours 
operation or of an acute or chronic illness „pventv be 

How can a tendency to bleed be detected? How ca i flre 

mtanated? How can the nature of the defect be da e j a |] 

tome of the questions that are asked at such times and which 1 shall 

^ S eZl h S\ e adequacy of a patients hemostatic melanism 

oannot be based solely on the results of tho so-called been 

Jot bleeding. Consideration must also be given o w certB j I) 

learned from the patient himself— especially the ansa y on _ 

Porttnent questions— and to what was found on p ysi , , 

Hie evidenco must then be taken and appraised as a 
^or must not be made of considering any of the c yield 

‘W may be negative in patients who are potential bleed yi 

wwnalous results in those with little inclination to bleea. 

Abnormal bleeding should be considered inor ®F ver ’ j on 0 f a 
s manifestation of a "blood dyscrasia" but as the < “f" ^ 
^organized function which owes its disorganize on ^ t0 

“ wute transitory changes than-as it is t0 make the 

0r congenital defects One is then less £ rt f rom the 
In ^ a ^ e of thinking of these disorders as something P 
COrrMTl 0o clinical entities 

rjjvux Um, Djvutm of Hematology Department of Medldne Jefferson Medical 

V? and Hospital, Philadelphia , ro,!].™ Hematologist to 

a_ ProfejsoT of Medldne, Jefferson Medical niredor of Division 

J,f«=Syivan!a Hospital Assistant Physician and Assistant Director 
Hematology Jefferson Medical College Hospital f _ 
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STEPS IN THE STUDY OF PATIENTS WITH ABNORMAL BLEEDING 

Tlie History — When questioning the patient regarding his alleged 
tendency to bleed, less attention should be paid to his statement that 
he bleeds easily— a not uncommon claim— and more to his answers to 
certain specific questions, namely, the outcome of previous operations, 
tooth extractions, traumatic accidents, the need for blood transfusions, 
the duration and degree of menstruation, and any family history of 
bleeding 

Patients who have bled excessively at previous operations, especially 
minor ones such as tooth extractions, are likely to do it again unless 
properly prepared If then wounds heal slowly, they are prone to de- 
velop delayed hemorrhage which itself retards the healing of wounds 
and provokes subsequent hemorrhage If they have required blood 
transfusions or have been treated for anemia, excessive blood loss must 
be considered, and the claim that they are ‘'bleeders” must be taken 
more seriously 

Too much significance must not be assigned to a negative history of 
bleeding Like all negative information, it usually has little positive 
value If the pabent is an infant or young child, it has obviously not 
lived long enough to develop the comphcabons of any defect it may 
harbor Older persons are sometimes indifferent to their own body 
funchons, do not remember past events or deliberately hide or under- 
play their complaints Finally, the hemorrhagic disorder might be a 
recent development, because of a change in the pabent himself or in 
Ins living condibons 

The Physical Examination —Search is made for ecchymoses (espe- 
cially when nontender, and in the slon overlying bones near the sur- 
face), peteclnae about the ankles, suffusions of blood in the oral 
mucosa (at the masbcabon line especially), and blood crusts about 
die nares, bps, gums and the posterior pharyngeal wall Hemorrhages 
about incisions, scratch marks or needle punctures are telltale evidence 
Telangiectodes, vancosibes and prominent superficial veins have some 
significance Swellings and partaal ankylosis of joints may mean present 
or previous hemarthroses Lymphadenopathies, splenomegaly and 
hepatomegaly suggest disorders like leukemia, cirrhosis of the liver 
and Banb’s syndrome, all of which may be accompanied by abnormal 
bleeding 

Tests of Hemostatic Function —Upon complebon of the history 
and physical exammabon the funcbonal tests are made, bearing 
these points m mmd If the evidence so far has been trivial or msig- 
mGcant, die tests are made widi die hope of uncovering something 
which has not been disclosed m the preliminary examinabons If die 
results of the tests fall within normal limits, the assumpbon is per- 
missible that the existence of a tendency to bleed is unlikely If, hou- 
e\ er, there is convincing clinical evidence that the pabent has a tend- 
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ency to bleed, the tests are done not so much to confirm the fact as 
to seek an indication of the nature and severity of the defect If the 
tests yield normal results, little has been learned about the problem 
and certainly the presence of a defect has not been excluded, none 
simply has been demonstrated- In any case the patient must be re- 
garded as a potential bleeder He or his physician may be assured that, 
although not located, a defect undoubtedl) exists that it is probably 
not severe, but that general measures should be taken to combat blood 
loss and avoid excessive trauma if an operation Is contemplated Under 
the circumstances more specific information cannot be given but 
the tests should be repeated, preferably when the patient is bleeding, 
as during an attack of ep is taxis menorrhagia or melena, when the 
likelihood of finding the defect is greatest Even with the best tech 
nlc, it is not always possible to demonstrate a defect or understand 
its significance when one is found This is because we do not fully 
understand the functional implications of the tests now available, and 
do not have tests available for certain functions which we know exist 
Tests for hemostatic function may be conveniently divided into two 
groups 

1 Tests in Vico —These involve the application of a stress to the 
body and comparison of its response with normal standards Though 
tbe stresses rarely equal in magnitude the major stresses incurred by 
roost individuals if the results are abnormal one may conclude, within 
the limitations stated above, that should larger stresses bo incurred 
cxcessu e bleeding will result If however, the results are within normal 
units, it does not necessarily mean that excessive bleeding would not 
Jf CUr should similar stresses be applied on areas of the body other 
tboss examined. Moreover, in vivo tests simply disclose or con 
torn the existence of a defect in hemostasis and give an approximate 
0ea of its severity Without further study, only an inferential guess 
^ to die nature of the defect may be made- 
~ Analytical Tests of Normal Hemostasis — Hemostasis results from 
nterplay of a series of factors which for the sake of convenience 
been classified as extra vascular vascular and fntrav ascular With 
fecTk* 63 * 5 40 a ^ cm pt is made to trace the nature of any existing de 
j, , °y assessing the efficacy of each one of these factors An ideal 
vesxpl S *]° u ^ cover all factors Unfortunately those pertaining to the 
contractility elasticity of the vessel wall) or to the 
arc ncan § tissue (tension elasticity rigidity of extra vascular tissues) 
as yet amenable to quantitative study Nevertheless, their 
ance 1 r normal hemostasis must not be underestimated 

IN VIVO TESTS OF HEMOSTATIC FUNCTION 

'olvin Reding time and petechial reaction of the sbn are tests in 
S the application of a stress on a patient and noting his response 
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to it They differ from other tests m that they are done in vivo and 
represent in a sense the reaction of the patient’s own tissues to a 
standard form of trauma 

The Bleeding Time of the Skm.—' The arrest of bleechng from a 
cut of the skm is probably influenced by all the factors concerned in 
spontaneous hemostasis It is clear, therefore, that a prolongation of 
the bleeding time could have no specific meaning beyond disclosing 
die fact or confirming the impression that a defective hemostasis 
costs In Figure 159 is shown the range of variation m the values for 
the bleeding time of the skm in normal persons It is seen that 95 per 
cent of normal people have bleeding times from 0 to 373 seconds 



0 ‘ ' 75- ' t5S ‘ /W- ‘ ZS5-'3i5 '37S-W 35-' 

7t 13V m Z5V 31 V 37V V3V *W 

BLEEDING TINE — SECONDS 
Fig 159 


When the stresses are magnified as by maintaining the venous pressure 
in die forearm at a high level just before the cut, and during the 
bleeding (the “venostasis bleeding tune”), longer tunes are obtained 
Ninety -fh e per cent of normal persons have venostasis bleeding times 
from 0 to 536 seconds (Fig 160) Mild prolongations may be taken 
to represent slight defects, while longer tunes, especially when the 
output of blood from the cut shows no signs of tapering off, may be 
taken to represent a severe defect Two points, however, must be 
kept in mind, namely, the variability' of the bleeding time m different 
portions of the body, and its changes m the same area from day to 
day It is easv to understand that a vascular or extravascular factor 
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which would operate m a certain portion of the body and lead to 
prolongation of the bleeding time there, might not do so m another 
area. Such variations have forced some observers to resort (principally 
for research purposes) to the mean bleeding time, a figure represent- 
ing the results of at least five determinations in different portions of 
the body In ordinary clinical work such precautions are perhaps un 
necessary and, usually not feasible The fact that they are necessary 
for accuracy will help m placing a single bleeding tune determination 
in its proper perspective. The other point concerns the variation in 
tho bleeding time in the same area, from day to day Because of 
this variability, slight or moderate prolongations are inconsequential 
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if when repeated normal results are obtained and no history of bleed 
ing or evidence of defects in other hemostatic factors are present 
Even in normal persons the scatter of -\ allies is wide (Fig. 161) 
The patient with a persistently prolonged bleeding time, however 
even though without a defect in other hemostatic factors should be 
considered a potential bleeder It is not easy to estimate on this basis 
alone how much difficulty there may be with the arrest of hemorrhage, 
but it should be accepted as a likely occurrence and preparations made 
for any possible complications resulting from it A patient may bleed 
long from the sldn howei er, and yet not bleed significantly from other 
tissues, and vice versa This is particularly true when the ^ ^ N 

m an area where there is much devitalized, necrotic or infected 
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with obviously deficient hemostatic function Conditions prevailing 
in such areas are hardly comparable to those in the normal slan 
Petechial Reaction of the Skin —There are many methods for 
testing this reaction, but they are nearly all based on the response of 
the shin vessels to one of two procedures In one, the stresses on the 
vessels are increased from within The venous pressure m the forearm is 
raised by constricting the arm with the band of a sphygmomanometer, 
the pressure within which has been adjusted at a fixed level (usually 

Bleeding Time - Normal Hen 


1 a 

b •••••«* 


2 a * i » » f • . . . 

b •**«*» • 

3 Q *«*••»• 

b fff fV«f 9 M 

*•4 • • 


4 a - * 


5 a * — - 

b «* • • « • 


Fig 161 — Fi\e normal subjects a, Standard bleeding time b, Venostasis bleed- 
ing bme Each spot represents the blood blotted from the wound at 15 second 
intervals 

50 mm of mercurv) At the end of a given period of time, petechiae 
are searched for m a previously circled area of the skin The other 
procedure consists in exerting the stresses on the vessels from with- 
out Negatwe pressure is applied with a suction cup to a restricted 
area of the skin, usually of the forearm, for a fixed penod of time, and 
the number of petechiae appearing within it are counted 
The working conditions for these tests have not yet been well 
standardized, so that it is difficult to interpret a given result with am 
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degree of assurance especially when the response Is not striking 
Normally the resistance of capillaries to internal or e sternal trauma is 
greater in the slan of the lower extremities than m the upper, and 
greater in the lower than in the upper portion of the body It is higher 
in infants and >oung children than in adults Trauma (including the 
tests diems elves) to a section of the skin will alter its reaction for a 
period of at least two weeks The temperature of the environment has 
a significant effect The lasconstnctmg and blood flow retarding 
efforts of cold may reduce the intensity of the reaction considerably 
If the response is striking and numerous petechiae appear m the 
In a hemostatic defect undoubtedly exists Since the mechanism 
un erlying the production of the petechiae, or rather that which should 
Prevent their appearance, is not completely understood, the actual 
tii E m CS f uol: °^ en * K - daced With the exception of ascorbic acid and 
e iood platelets, there are no other substances which are definitely 
°"'. vn mfluence capillary fragikty We lmo\v that the test is often 
mar-edly posihve^when there is a thrombopema or C avitaminosis 
conH tf° / ra 15 ” ca P l ^ ar y disease” due to or accompanying certam 
I J j. DS (hypertensive disease, chronic nephritis chrome rheumatic 
neart disease anaphylactoid or Henoch s purpura) 

Uttlo t abVe reaction, like most negative findings gives 

emir j, | ortna tl° n , and is even of small value in excluding some of the 
ananh !tj f mentioned It is not uncommon, especially m the 
iHn ii l purpuras, to obtam a negative reaction, although the 
homo 5° u ®"° u ^ the body is covered with petechiae. The existing 
formed arose probably hours or days before the test was per 
i],„, j nt , 8 f^rue when the condition of the vessels was favorable to 

mrir development. 

ofthedo^T ^ eec ^°S time is prolonged, a positive petechial reaction 
lemon ? I s e tGn hruod. There may however be a severe hemorrhagic 
7 ),j j , e D fflc skin with little or no prolongation of the bleeding time 
usually the case in the anaphylactoid puipuras and in scurvy 


Let 

w 'th DaW tum our Mention to those tests designed to supply us 
regarding the intravascular factors Much of our 
Tlie r Se ° ' these factors has come from study of the blood 
ally "P’L'tmn Time of Venous Blood —Venous blood is gener 
("dpillar.?^ i ^ause studies of coagulation of cutaneous blood 
Llood di idi? 111 ® time” ) are often misleading The coagulability of 
^ffotlv measure ^ in samples of adequate volume, obtained 

nf tirm e **? 8 Ve * n ’ a ^ eT 8 quick puncture, with little or no admixture 
Suable I 8083 Under certain circumstances, to be described later 
bioo<] “t'rmation con be obtained from the study of cutaneous 


ANALYTICAL tests of hemostatic function 
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Fig 162 



clotting time: in minutes 

Fig 363 
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When the coagulation rite is measured in glass tubes at 37°C, the 
mean normal value is 11.5 minutes and variations as shown in Figure 
162 may be expected. In any one person, a single reading cannot be 
considered abnormal, unless it falls outside of the limits of twice the 
standard deviation on either side of the mean Thus if a reading of 
less than 7 m i n utes is obtained the blood may be considered hyper 
coagulable. If it is longer than 15 minutes it is hypocoagulable. Paraffin 
or similar surfaces lend themselves to the detection of slight changes 
m rate, because the stability of blood is better maintained in contact 
with paraffin than with glass In paraffin coated tubes the blood of 
ninety five per cent of normal persons takes between 15 and 42 minutes 
(Fig 163) to clot Certain bloods may be only slightly hypocoagulable 
when tested in glass tubes and yet display pronounced bypocoagul 
ability when tested in plastic or paraffin coated surfaces Occasionally 
a patient with mild hemophilia may be discovered in this way 
We cannot at this time go into an extended consideration of the 
mechanism of blood coagulation A few facts may help in understand 
tag better what is to follow Circulating blood contains within and 
Q bout itself all that is necessary to delay or promote coagulation Two 
°PPosmg groups of factors affect the appearance and rate of de 
'elopment of coagulation 


Anticoagulant 

(Agents preventing or retarding 
coagulation ) 

i Intact vascular endothelium. 


2 

a. 

4. 


Anticepbalin (or antithrombo- 
phutin) 

Antithrombin, 

Flbrinolyjin. 


Coagulant 

(Agents promoting or accelerating 
coagulation) 

1 Damaged or altered vascular en 

dothelium 

2 Cephalfn (platelets, leukocyte*, 

tissue Juice* ) 

3 Prothrombin 

4 Fibrinogen. 


rate of blood coagulation may be the result of an un 
I^P^asated increase in the anticoagulants of the blood or a de- 
wl Jj t * le coa E u l ants When the reverse happens, clotting Is nc 
nano Cf excess of anticephalm activity is manifested by a slow 
p*'*®*® of the blood to the addition of clot accelerating ccpbalin 
coIWlr ' ° nS ’ cs P eciaU . v when the test is carried out in paraffin or 
Iji-, . coated tubes It is the characteristic defect of hemophilic 
'he fi it t ^ ec * ma > he detected even in cutaneous blood, provided 
of anHn, feW ^5°P S 016 used and the blood is flowing freely Excesses 
cocitc , rom °* n activity are rarely encountered clinically except, of 
Pcutiraitf re ce>ving anticoagulants, such as heparin, them 

Excesses of fibrinolysm activity are likewise seldom seen 
1 blood maj be hypocoagulable because of an uncom 
M diminution m the coagulant factors, namely prothrombin. 
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fibrinogen, platelets (cephabn) Perhaps the commonest cause for 
hypocoagulabihty is a diminution m plasma prothrombm 
Prothrombin — Hypoprothrombmemia and tbrombopema are prob- 
ably the most frequent defects in the blood that mterfere with the 
proper arrest of bleeding It is fortunate that we now have fairly de- 
pendable methods for measuring blood prothrombm The most prac- 
tical and informative of the methods, m my estimation, is the bed- 
side method It does not require much equipment, except for a potent 
thromboplasbn solution, which is now made available by several com- 
mercial houses The tune required to produce clotting when this solu- 
tion is added to 1 cc of blood from normal subjects is taken as a 
standard The principal difficulty which existed originally, that is, of 
securing fairly stable preparations of thromboplastin, of uniform 
potency, has apparently been overcome Prothrombm determinations 
done on plasma by the Quick method, take longer to perform and re- 
quire more equipment, but they are likewise helpful Neither one of 
these methods will, however, furnish occasionally desired information, 
especially m a controversial case, namely, just how many units of pro- 
thrombm exist in a given amount of unknown plasma? This informa- 
tion can be provided only by a more elaborate method, earned out m 
two stages, with the results expressed m number of units of thrombin 
formed 

Clinical exigencies seldom require greater accuracy in the pro- 
thrombm determination than is supplied by the one-stage method If 
the patient has less than 25 per cent of normal of prothrombm this 
fact may be assumed to have some relation to his tendency to bleed 
Again, the low finding may be only temporary and require confirma- 
tion If there is hypoprothrombmemia even after vitamin K has been 
administered, the probabilities are that it bears some relation to the 
patients disorder It must be borne m mmd, however, that hypo- 
prothrombmemia may exist without a tendency to bleed and without 
even a delay m the rate of blood coagulation 

One must avoid the error of considering the level of the plasma 
prothrombin as the dominant factor m determining the rate of coagu- 
lation A good example of the fallacy of this behef is the oft en- 
countered hypercoagulability of the blood after acute hemorrhage, 
when the prothrombm is usually diminished This is because, even 
though the amount of prothrombin is reduced, its rate of conversion 
to thrombin is accelerated This accelerated prothrombin conversion 
rate (due to a diminution m anbcephalm activity) causes thrombin 
to be formed faster than normal Now, less than one-fourth of all the 
prothrombm available m normal blood is changed into thrombin be- 
fore solid clotting occurs It is apparent, therefore, that even if the 
prothrombm m die blood is, sav 25 per cent of normal, if that amount 
is changed rapidly mto thrombin, the blood will clot quicker than 
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when the thrombin is made slowly, though there may, eventually, 
be more of it available Thus no single factor alone determines what 
the rate of coagulation shall be Bather, each factor is constantly 
Influencing and conditioning the performance of the others 
Fibrinogen.— Hypocoagulable and mcongulable blood may also re 
ailt from a scarcity or absence of fibrinogen Fibnnogenopenia has 
been noted in advanced hepatic failure and in certain persons, as a 
congenital defect No coagulation can take place without fibrinogen 
Normally, there is an excess of this protein in the blood (Table 1) 


TABLE 1 —PLASMA ITBIUNOCEN LEVELS IN NORMAL SUBJECTS 


Reference 

Fibrinogen 

(mgyiOO ml plasma) 

Number 
of Subjects 

Ages 

(yr» ) 

Number of 
Determine 


Mean 

Range 

dons 

II C. 

J BloL Chem^ 49 

270 

200-360 

25 males 

16-19 

25 

279 1921 

290 

210-380 

25 females 

20-52 

25 

Sladlngw W 






Winandi, E 

Med, 60 138 

1928 

250 

220-360 

1 male , 
15 females | 

20-32 

25 

^eso, D H.. 






S? A. C. 

M Sc, 187 
552, 1834 

250 

200-310 

25 male* 

12 females 

15-35 

43 

Hun T H, 






Curtis F 

Wtt*,17 413 

250 

190-330 

19 males 

25-61 

54 

250 

220-290 

9 females 

20-35 

21 


Ada Pted from Horn, T H and Curtis F Medicine, 17 413 1938. 


°* fl' OTri0 S e t 1 do not significantly alter the rate of coagu 
clot. ° obviously influence the physical properties of 

ac ^®^ohons in the amount of fibrinogen havo rarely by themselves 
s JVe m defective hemostasis There have been reports of execs 

fibrinn eetUng P ahents w ho had in the blood 50 mg or less of 

v, w! P 61 cc. In an even smaller number of persons, no fibrfnc 

^dnal ^ SOever bas been found— apparently a congenital defect T 1 
y so rare that most practitioners never encounter it It 





1372 


LEANDRO M TOCANTINS 


be considered when the hypocoagulabihty or incoagulability cannot 
be explained on other grounds More commonly, when there is 
fibrmogenopema, the prothrombin is also reduced Patients with both 
defects are poor operative risks, unless properly prepared 
The Blood Platelets.— No study of hemostatic function is complete 
without an accurate count of the platelets The platelets are intimately 
connected with formation of the “hemostatic plug” and are particularly 
useful m injuries of the capillaries and small blood vessels Hemostasis 
at the level of these vessels is probably due to the combined action of 


TABLE 2 —NUMBER OF PLATELETS IN VenOUS BLOOD, ACCORDING TO 

VARIOUS AUTHORS 


Author 

Number of Platelets 
(thous/cu mm ) 

Number of 
Subjects 

Remarks 


Mean 

Range 


Knstenson, A , 

Uppsala Thesis, 

294 

204-395 

138 males under 60 
years old 

Direct method 

1924 

291 

214-360 

20 females under 
60 years old 


Tocantins, L M, 
Medicine, 17 
155, 1938 

310 

88-532 
(2X SD) 

40 men 

Direct method 

Aynaud, M , 

C R Soc Biol , 

68 1002, 1910 

216 

183-252 

8 

Indirect method 

Preiss, W, 

Zeit Ges Exper 
Med, 84 810, 
1932 

350 

320-450 


Indirect method 


S D — Standard deviation 


platelets, vascular collapse or contraction, and compression of the 
injured vessel by the surrounding tissue Then platelets also help to 
initiate and accelerate the coagulation of blood, and to lend rigidity 
and strength to the framework of the clot We cannot measure all of 
these changes, but we can estimate the number of platelets in the 
blood The platelets are most easily counted (m experienced hands) 
in cutaneous blood by' the direct method If the results are questionable 
and if close accuracy is desired, venous blood should be used, col- 
lecting it directly into the anticoagulant (Table 2) In any event, and 
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especially when a low platelet count is reported, the findings should be 
verified by a careful inspection of a well made, well stained blood 
smear The edges and the area at the beginning of a smear, where the 
platelets are most likely to have gathered, should be given particular 
attention, noting the number, size and staining characteristics of the 
platelets A rough estimate of the proportion of platelets to red blood 
cells, which normally is about 1 to 20, is made If such proportions are 
found in the smear the accuracy of a low platelet count is in question 
and the count should be repeated with added precautions 
The patient may have a low platelet count and yet have no signs of 
bleeding, hut anyone with a platelet count under 75,000 should be 
considered as a potential bleeder and preparations made for any 
eventuality, if an extensive operation is contemplated Such patients 
may, however experience little trouble with minor operations not en 
tailing much destruction of tissue The thrombopenia of the patient 
moreover, be temporary, when the count is repeated a few days 
later it may be normal If the patient has had no signs of bleeding 
QRu has a negative history too great stress need not be laid on the 
thrombopenia 

If there has been excessive bleeding but the platelet count is normal 
! d ° es not follow that the platelets are not connected with the bleed 
g disorder The chances are that the bleeding is due to other causes 
nevertheless the relatively rare disorder called thrombasthenia should 
considered In this disease, nearly always congenital the platelets 
hwJi nornla ^ number but they do not clump as they should after the 
°od is shed, and apparently do not adhere to walls of injured blood 
'cssels an d form the necessary hemostatic plug Since they are in 
*-chve functionally, the functions for which they are responsible 
undone The end result is the same as if a thrombopenia existed* 

, 6 Patient with thrombasthenia presents a clinical picture indis 
a lfi e from that of thrombopenia, with which it is often con 
sometimes (as when splenectomy is undertaken) with re 
gmttnble results 

deT platelet count, the bleeding time of the skin should be 

P atient may bleed from a small cut for a long time 
otx^h ^ Pl ate l e t count is normal since other causes may be 
Weed! ' ^ ^ ien *he nu mber of platelets is reduced below 50 000, the 
ft ha. h ^ rne w ^ en P r operly determined is nearly always prolonged* 
vdll Sa ^ *bat the onl V way of determining whether a person 

tfie bleed longer than he should, is to cut his skin and time 

(j tW bleeding. This is obviously true What is often forgotten 

•hould S ^ n s b ou ld be cut and not simply punctured that the cut 
ten u b ° rnoder ateIy deep (3 to 4 mm ) and in an area where the 
dot X* excessive b thick 

etraction —After the blood has clotted, retraction should be 
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looked for In Figure 164 are given the variations in the degree of clot 
retraction m normal persons It may be seen that the clots of 95 
per cent of normal people express between 61 9 and 94 3 per cent 
of the serum contained within the clot Retraction of the clot is 
chiefly dependent on the quality of the fibrin and the presence of an 
adequate number of normal platelets If the clot from the patient’s 
blood retracts poorly or not at all at 37°C, within two hours after it is 
formed, one or more defects are probably present Absence of clot 
retraction is not indicative of any particular disorder, but it does help 
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RETRACTION (2. HRS.) OF CLOTS FROM 
1 cc. OF VENOUS BLOOD IN A PARAFFIN 
TUBE I3rrvm. t j at 3 TC - SI ADULTS 

M = 78 I'/. 

<r= 8 [•/. 

Max = 77*/. 

Men = 58*/- 


55 6/ 67 73 '77 '85' II 77' 

SB 64 70 76 82 88 7*f ioo 

PER CENT OF SERUM EXPRESSED 
FROM CLOT 
Fig 164 


to confirm the impression that the defective hemostasis originates 
probably m the blood and is related to the fibrrn or platelets Clots 
may not retract when the amount of fibrrn deposited is small, because 
of a deficiency m thrombin They will likewise retract slowly or not at 
all, if the number of platelets is under 50,000 per cu mm , or if the 
platelets are of the type which vail not clump, even though they are 
present in normal numbers Thus, when the blood of a patient dots 
within the normal time but does not retract, the existence of any one 
of the above possibilities may be suspected or confirmed 

Calcium —Calcium is known to play a part in blood coagulation 
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but its clinical si gn i fi cance has been greatly exaggerated. As far as we 
know, there is no disorder of bleeding that is due to a deficiency or 
excess of blood calcium Likewise, no adequate demonstration has 
been given that calcium compounds have any therapeutic value in 
these disorders 

If a patient has hypercoagulahle blood it is reasonable to suppose 
that he has an uncompensated diminution in the substances required 
lor the retardation of coagulation (anticephalin, anti thrombin ) or an 
increase in those that promote the process In any event, too much 
concern need not be felt regarding Ills liability to bleed, since hyper 
coagulability of the blood would tend to counter that tendency In 
draitally, the hypercoagulability may represent the reaction to a re- 
cent hemorrhage Moreover the patient s blood may be hypocoagulable 
i Incurring any bleeding or, in turn, the blood may be hyper- 
Magulable xvithout signs of thromboembolism The tendency should be 
mnrp y differentiated from the actual existence of these manifestations 
ey may never eventuate unless favorable circumstances (trauma, 
malnta° n ' Intervene, while the abnormal changes in the blood are 



LYMPHADENOPATHY 
A Climcopathologic Study 

Frank W Konzelmann, M D , F A S C P 0 and 
Charles Hyman, M D f 

CLINICAL PRESENTATION 

Dr Hyman The first patient to be presented is a Negro woman 
(Mis M B ), aged 21 years Her chief complaint is bilateral enlarge- 
ment of the submguinal lymph nodes of nineteen years’ duration 
After an attach of mumps at the age of two these glands began to 
enlarge The mcrease in size occurred slowly until the age of 15, when 
there was a noticeable mcrease in the rate of growth The birth of 
a baby three years ago also seemed to have an effect on the rate of 
growth One year ago her physician noted on examination a rash 
about the thighs and vulva which gave rise to the complaint of itch 
ing The rash and itching soon subsided At tins time she was suffer- 
ing from an attach of ‘sore throat” and the submguinal masses seemed 
to have become larger and somewhat painful and tender There was 
ilso enlargement of the anterior cervical nodes which, too, were 
tender Cervical and submguinal nodes would swell and become tender 
whenever she had a “cold ” The acute swelling would subside after 
recovery from the “cold,” leaving the masses just a little larger than 
they were pnor to the acute infection There was no enlargement of 
the spleen or axillary nodes An indefinite mass was palpable in the 
lower abdomen It seemed to be an elongated mass at about the level 
of the anterior supenor spines of the ileum It was not tender There 
had been a moderate weight loss of several pounds In May of 1945 
the mass in the left thigh was removed for microscopic study 
Physical examination of this patient reveals a slender but not poorly 
nourished young Negro woman There is a slight reddening of the 
pharyngeal mucosa, the anterior cervical nodes on both sides vary 
from 1 to 3 cm m diameter The right epitroclilear node is just pal- 
pable The right submguinal nodes form a mass about 6 by 3 cm , one 
node is about 3 cm in diameter They are discrete, the overhung skin 

From the Atlantic City Hospital, Atlantic City, New Jersey 

° Pathologist and Director of Laboratories, Atlantic City Hospital, Bacteriol- 
ogist to the Atlantic Citv Board of Health, Consulbng Pathologist, Pine Rest Sani- 
tarium Pleasantnlle Municipal Hospital, Atlantic City, and Shore Memorial Hos- 
pitil, Somers Point, New Jcrscj 

t Assistant in Medicine and Chief, Allergy Clinic, Atlantic City Hospital, A s- 
'•lstant Medical Director, Atlantic Counts Hospital for Tuberculous Diseases Con 
sultnnt in Tuberculosis, Municipal Hospital, Atlantic Citj 
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15 not involved nor adherent On the left side there is a much thick 
ened scar the site of surgical removal of nodes Beneath It several 
nodes, 1 to 3 cm. In diameter, are palpable These nodes are not tender 
at the present tone. The spleen is not palpable The indefinite mass 
previously described is still present. Examination of the heart, lungs 
and pelvic organs reveals nothing noteworthy Laboratory findings 
shmv the blood Wassermann to be negative The tuberculin test is 


negative. The blood counts are as follows 





4/11/45 

4/10/45 

2/1/46 

7/30/46 

Erythrocytes 

4 77 


4 11 

3 78 

Hemoglobin 

Mean corpuscular hemoglobin 

11 gm 


13 gm 

31 

11 gm 
29 

I/mVocyte* 

Differential Count 

6 750 

7100 

8 950 

8950 

Filament neutrophils 

64 

59 


32 

Nonfllament neutrophils 

9 

29 


28 

Eosinophils 

o 

0 


8 

Basophils 

o 

1 


0 

Lymphocytes 

24 

8 


23 

Monocyte* 

1 

o 


9 

Blast forms 

2 

8 


0 


Xray examination of the skull long bones and the gastrointestinal 
H act 5|?May23 1945 as reported by Dr Charles B Knlgu was nega 
The lungs showed only Increased hilar shadows 
ho biopsy performed on May 5 1945 will be described later 
I 10 findings m this case exclusive of the biopsy lead me to con 
conditions In the diagnosis 
, Chronic lymphadenitis 

2 Tuberculosis 

3 Mycosis fungoldes 

■Benign lymphoma with possible beginning malignant change 
■ . ® second patient is a white woman, aged 21 whose chief com 
fa si 'a* 5 en ^ r G emen,: of the right supraclavicular nodes Increase 
tilomfi ^ eve '°P e d rather suddenly The mass measured about 5 cm In 
ineter It was not painful or tender The patient states that it be- 
a fi-y S ° <l ' ter re P eat ed palpation ) Two weeks previously she had bad 
s ° re throat and headache After one week a small dose of x ray 
'<> 103°i? tere ^ Headache became progressively worse, fever rose 
*•> Ihen over a period of about ten days the symptoms sub- 
'vw rem t ,ine d large and became verj firm. It 

the m/ , < f er or painful at this time nor was there any redness of 
Vim ! ^ ln The skm seemed slightly adherent to it There 

»° weight loss 

'j'h CT ^ j 'lamination reveals a well nourished, young, white woman 
** a *Bght reddening of the pharyngeal mucosa The superficial 



1378 


FRANK W XONZELMANN, CHARLES HYMAN 


vessels are injected The tonsils are deeply embedded and atrophic 
The anterior cervical nodes are bilaterally slightly enlarged There 
is a recent scar, the site of surgical removal of the supraclavicular 
node on the right side There are no other palpable nodes The spleen 
is not enlarged Examination of the heart, lungs and abdomen re- 
veals nothing noteworthy 

The laboratory reports the blood Wassermann to be negative The 
blood counts are as follows 


Erythrocj tes 

Hemoglobin 

Mein corpuscular hemo- 
globin 

Sept , 1945 

4 19 

115 gm 

29 

11/10/45 

11/20/45 

3 97 

115 gm 

29 

11/26/45 

1/17/46 

4 76 

125 gm 

26 

I eukoci tes 

Differential Count 

6,600 

7,000 

6,600 

7,900 

5,500 

Filament neutrophils 

38 

32 

9 

37 

24 

Nonfilament neutrophils 

23 

20 

50 

23 

42 

Lymphocytes 

35 

36 

32 

31 

20 

Monocytes 

2 

6 

6 

6 

14 

Eosinophils 

2 

4 

2 

3 

0 

Basophils 

0 

2 

1 

0 

0 

\bnormal cells 0 

Heteroplnle antibody reaction 

0 

0 

100% 

lympho- 

cytes 

deeply 

basopbibc 

0 


11/15/45 Positne in dilution of 1 112 Davidsohn differential absorption * e<: ^ nn * 
typical of infectious mononucleosis 

11/24/45 Positne to dilution of 1 448 Differential absorption test not typical of 
infectious mononucleosis 

The findings m tins case exclusive of biopsv lead me to consider the 
following conditions m the diagnosis 

1 Acute Ivmphadembs 

2 Infectious mononucleosis 

3 Lvmphabc leukemia 

4 Hodgkin’s disease 

5 Metastatic tumor 


CLINICAL PATHOLOGY 

Dn Konzelmann These two difficult cases present diagnostic 
problems, the first because of its long duration, the second, because 
of its rapid development and confusion of clinical and laboratory 
findings 
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Let us consider some of the causes of lymph node enlargement 
They may be classified as follows 


hn^LAMMAToiiT Group 
Acute Lymphadenitis 


Chronic Lymphadenosis 

Chronic Lymphadenitis 
Infectious Mononucleosis 


infectious Lymphocytosis 


f Np tcnous Granulomas 
Tuherculcnls 

Syphilis 

Sarcoid 


Hod **at Disease 

^tninated Lupus Erythematosus 
P«ngoIdes 


Associated with acute infections In add! 
tion to the lymphadenopathy of Infected 
wounds and mucous membranes one must 
consider the involvement of the regional 
nodes in bubonio plague, tularemia, lym- 
phopathia venereum and generalized 
lymph adenopathy in trypanosomiasis, 
kala a«ar brucellosis, and leptospirosis 
Associated with degenerative or hem or 
rhagic lesions in areas drained Charac- 
terized by proliferation of reticulum cells 
Associated with chronic infections (non- 
specific) 

A disease of young adults with charac- 
teristic symptoms and blood picture. 
Heterophfie antibody reaction using the 
Davidsohn differential absorption test 
helpful 

A disease of children, characterized by 
high lymphocyte counts Lymph nodes 
are slightly enlarged or not at all. Biop- 
sies show chiefly hyperplasia of retothelial 
elements Lymphocytes in the bone mar 
row 


Tuberculous cervical lymphadenitis not so 
common as previously Diagnosis often by 
biopsy alone, unless node is cas eating and 
a sinus develops 

Chiefly In the primary and secondary 
stage when clinical evidences are usually 
present. 

Occurs In adults, children rarely Affects 
skin, lymph nodes lungs and bones 
chiefly X ray examination of lung often 
diagnostic. Increase In serum globulin. 
Microscopy usually diagnostic. 

A disease of young and middle-aged 
adults Clinical findings or x-rays may be 
diagnostic. Biopsy usually diagnostic. 
Blood picture not helpful 
Clinical findings usually diagnostic. But 
terfly pattern of eruption on the cheeks 
and nose, fever leukopenia BIops> urn 
allv helpful 

Lymph nodes may be involved bat skin 
lesions am usuallj diagnostic. May occur 
fn late stages of leukemia or Hodgkins 
disease Bfopyy diagnostic. 
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Metabolic Disorders 

Lipod\ stropliy A condition affecting mesenteric nodes, 

collections of fat and fatty adds occur in 
the lymph sinuses Biopsy diagnostic 
Condition is rare 

Gaucher’s Disease Lipoid histiocytosis involving reticulo- 

endothelial tissue Disease is familial, be- 
gins in infancy or chldhood, and may have 
a prolonged course Deposits of kerasin 
are found m liver, spleen, lymph nodes 
and bone marrow Clinical picture char- 
acteristic Biopsy and microchemical 
studies of nodes diagnostic Flask de- 
formity of femur by x-rays 

Xanthomatosis and 

Hand-Schuller-Chnstian Disease Cluneal signs and symptoms usually char- 
acteristic X-ray findings in skull of latter 
helpful 

Neoplasms (Diagnosis by biopsy) 

Lymphadenoma A benign lesion, may remain benign for 

> ears May become malignant 

Giant-follicle Lymphosarcoma A slow-growing tumor of middle age, may 

undergo spontaneous regression Patient 
may die of intercurrent infection Tumor 
may take on rapid growth and metasta- 
size 

Lvmphosireoma With or without leukemia Rapid grow th 

Reticulum Cell Sarcoma With or without leukemia 

Lymphatic Leukemia With or without leukemia Nodes not al- 

ways enlarged with leukemic blood Acute 
variety m children and adults Chrome 
variety in those of advanced years 

Metastatic Tumors Usually affects regional nodes first Sen- « 

trnel node involvement of left supracla- 
vicular node in carcinoma of stomach 

Procedure in Diagnosis —1 Case History and Physical Examina- 
tion —From this list of causes of lymph node enlargement— and it is 
by no means complete— and from the comments made on each condi- 
tion, it should be apparent that the first step in the study of any case is 
the recording of a complete history of the patient and his illness, 
not one hmited to questions concerning the enlarged node Such en- 
largement frequently is only a secondary manifestation of disease 
e sew here in the body For the same reasons a careful examination of 
t le patient from head to toe is likewise necessary Frequently a 
lagnosis can be made from these findings alone Confirmation by a 
e\\ well chosen laboratory or \-ray studies may then follow' with the 
east expense and discomfort to the pabent Immediate reference to the 
roentgenologist or pathologist is to be condemned, for either of these 
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murt know the hist on and physical findings before he can applj 
intelligent]} the tools of his specialty 
2. The Blood Picture — The cell count and the stained film wall 
often aid materially in confirming the clinical diagnosis and will add 
valuable information which ma) help in making the diagnosis Red 
corpuscle fragility and platelet counts ma} provide valuable informa- 
tion. 

3 Special Studies —From the information thus far obtained specinl 
studies may be indicated, as follows x ray examination of the chest for 
tymph node involvement by Hodgkins disease or l}Tnphosarcoma, 
Boecks sarcoid, or pri m a r y tumor of the lung, of the gastrointestinal 
tract for primary neoplasm of the long bones for Hodgkin s dlsenso 
or Gaucher s disease, of the skull for neoplasm or Hand SchUUor 
Christian disease, special chemical studies of the blood in xantliomn 
tosis of diabetes, and special serologic studies such as tho hetorophile 
antibody reaction 

When the heterophlle antibody reaction is employed tho differential 
test of Davidsohn should be performed on all positive serums Tho so- 
called presumptive or simple test should show a titer of at least 1 224 
and there should be clinical signs to support the diagnosis of infectious 
mononucleosis in a patient svho has not received horse scrum in rc 
cant weeks A titer of over 1 224 may be considered ns positivo unless 
ho patient is suffering from serum sickness or hns recently had sonim 
ckness The hetorophile antibodies in scrum dlsenso nro of tho 
orssman type, while the heterophilo nntibodios in infectious 
rr 'hh°” uc l e °sb are not Davidsohn has shown tlint these nntilmdios 
™ti sheep agglutinins, are absorbed by boiled hoof red cells from 
tenun °f patients suffering from infectious mononucleosis nnd 
. r 1 s orurn disease Therefore, serum from pntients suffering from 
er of these conditions when treated with boiled licef rod blood 
pels, will not show a positivo heterophilo antibody reaction, that is 
*>y agglutination of sheep cells aftor such treatment will not oc 
i heterophilo antibodies in scrum dlsenso am readily absorbed 

™ n ^“pension of guinea pig kidney, and therefore a serum showing 
iltw'™ Ve hfffdutination tost for sheep cells in the presonco of sercun 
will lose the ability to agglutlnato slier p cells nftr r the nb- 
on by guinea pig kidney Davidsohn rceomint iids after finding 
bothtvvi ^ etero PM° antibody reaction, that the strum Irenlrd svltli 
the b °' h ^ >ee cor P ,lsc l cs and with gulnr a pig kidney list no In 
nev wtn °‘ mononucleosis ho stall s, "'Hut guliun pig kid 

not 1 partial removal of agglutinins for slurp rolls but 

ahsn^ 5 ™ an one f° ur f^ will remain " } or rxnniplr if thn tltr r liefori 
l^mphon was 1 224 after absorption with tho gulnr a pig kidney 1 
°° n °t less than 1 50 If all or almost all of the agglutinin 
r emmed tho condition Is prnbnbly nol Infer lions oioiioooi ' 
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In infectious mononucleosis the agglutinins are completely or almost 
completely removed by beef cells 

4 Bone-marrow Aspiration -Bone-marrow aspiration may yield 
diagnostic information in leukemia. Gaucher’s disease, Hodgkin’s dis- 
ease, Boeck’s sarcoid, and malignant tumors 

5 Biopsy —As a last resort, biopsy is to be considered It may be 
necessary when all other procedures have failed or when malignancy 
is suspected It is important that the pathologist have all of the facts 
when studying the tissue 

Comment on the Tuo Cases —Case I— The negative tuberculin 
test does not rule out tuberculosis, for if the lesion has healed the re- 
action may become negative Mycosis fungoides seems unlikely for 
there is no slan lesion The rash described would hardly cause one 
to think further of this disease 

Biopsy seems the only procedure which might reveal the character 
of the lesion In tins case it was not too helpful The nodes were fused 
m a rubbery, firm, encapsulated mass', measuring 5 by 4 by 4 cm The 
incised surface was light yellow, opaque and lobulated Microscopic- 
ally the architecture of lymphoid tissue is recognizable There are 
follicles of vanous size, none are very large, many possess active 
germinal centers In the pulp and m some of the sinuses there are 
large pale cells, possessing round, delicately marked but deeply 
stained nuclei, which I consider to be retothehal cells Scattered among 
diem are a few ljmphocytes and lymphoblasts There are also large 
collecbons of plasma cells in the pulp No material is available for 
fat stain so that some form of xanthomatosis cannot be ruled out until 
another biopsy permits this further study The histology is not char- 
acteristic of any of the causes hsted above except a chronic infectious 
process 

No infection could be discovered clinically, yet this patient did com- 
plain that with every “cold” these masses would swell and become 
tender, subsiding again when she recovered from her acute infection 
Her most recent blood count shows a progressive, normocybc anemia, 
a moderate left shift of neutrophils and eosinophiha This picture is 
suggestne of chronic infection The weight of evidence is in favor 
of the diagnosis of chronic infectious lymphadenitis I suggest another 
biopsx so that the node can be studied bactenologically and from the 
standpoint of a metabolic disorder I beheve an attempt should be 
made to relieve her anemia 

Cose II — Infectious mononucleosis seems unlikely when one con- 
si ers the heterophile antibody reaction after absorption of the pa- 
tient s serum with beef cells and guinea-pig kidney The blood picture 
is not suggestn e of, nor does it rule out, leukemia The symptoms are 
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Since the only unequivocal criterion for the diagnosis of carcinoma 
of the lung is the histologic demonstration of cancerous tissue, the 
procuring and preparation of suitable material for microscopic study 
is of paramount importance Currently, the most popular material is 
tissue removed directly from the tumor, with the aid of the broncho- 
scope, by way of aspiration through the chest wall, or by incision into 
the tumor proper at the time of thoracotomy In the laboratory the 
tissue is embedded m paraffin, sectioned with a microtome and studied 
histologically While tins laboratory procedure is highly efficient, once 
tissue is obtained, the location of tie neoplasm often precludes the 
securing of an appropriate portion of the tumor early enough in the 
course of the disease to allow complete removal of the cancer and a 
cure for the patient In most of our cases m which tissue could not be 
obtained with the aid of the bronchoscope we have been able to 
demonstrate neoplastic cells m bronchial secretions that were removed 
at the time of the first bronchoscopic examination 1 and thus hastened 
a positive morphologic diagnosis by weeks and perhaps months A 
follow-up of these cases has conclusively demonstrated that the 
method is as foolproof as any other known pathologic procedure in 
use today and, therefore, can be highly recommended as another aid 
m the diagnosis of this highly fatal disease 
Since the only escape of bronchial secretions from the body is by 
wav of the sputum one should be able to identify cancer cells equally 
well in either material, but this is not the case, for obvious reasons 
First, fully half the patients with bronchogenic carcinoma have no 
expectoration of sputum until the disease has progressed to an in- 
curable stage In fact, even with the aid of a bronchoscope, we have 
often failed to obtain enough secretion to make a single smear! 
Second, when sputum is present it is usually so abundant and so ddute 
that a search for cancer cells becomes tedious and the results are dis- 
appointing Although our experience with examination of sputum for 
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cancer cells Las been duplicated by most observers from tbe other 
major clinics in the United States, there are many reports, mostly from 
other countries, to the contrary 1 Some of these observers reported 
finding cancer cells m the sputum in over 85 per cent of the cases 
crammed, a figure which Is bard to reconcile with our own 
For this clinic it is our purpose to present (1) a detailed account 
of the technic which we employ, (2) a description, with illustrations, 
of the appearance of various cancer cells which we have encountered, 
and (3) a tabulation of our results to May 1, 1848 

TECHNIC 

A bronchoscopic examination is performed m the usual manner 
flod the secretions are secured from the area just proximal to the loca 
hon of tiie suspected neoplasm These are collected m an ordinary 
collector, if the amount is copious, or in a special collector attached 
directly to the aspirator without an intermediate rubber tubing, if 
me amount is scanty When there is not enough secretion present to 
Permit collection of even a drop, the aspirator may be washed with a 
op or two of normal saline— Just enough to remove what secretion 
may be in the lumen— or ‘smears may be made directly from the 
ou er surface of the tip of the aspirator and fixed while still wet. We 
ve tried washing with a larger amount of saline and also making 
f® eatt from material secured with a swab, but neither method has 
ooen very satisfactory 

The secretions aro sent to the laboratory, where smears are made 
I 05 possible One may wait an hour or two, so long as the mi 
does not dry, but the longer one waits tbe more poorly will 
if, s l a b 1 if the secretions are scanty, all that is sent to the 
into™ p* 15 f,rneare ^ hut if they are abundant, they are first poured 
a ,, a , tri dish placed upon a contrasting background and with 
of ^ lose oreas containing small sloughed particles or streaks 

lxx ; Ilre picked off and transferred to slides Routinely six smears 
four^A h In c< l’ J ‘ voa, t cases we have made as many as twenty 
Thu i or two of secretion is placed near the top of one slide 

j, cov '- r ed with another slide and, with back and forth movement 
a thhA P ress,ire > the secretion is spread uniformly over each slide to 
they C j 1,615 m or< hn ar y blood smear if pieces of tissue are present 

them T 6 f tondency to slip peripherally so that one must watch 
Th e j!v| 0Se ^ ( ° hwure their being crushed and smeared properly 
of cqu 816 then pulled apart, immediately dropped into a mixture 
to fit f ^' a C- S P cr oent alcohol and ether, where they are allowed 
techni ™ minutes they are then stained by the Papanicalaou 
the Broil T ° ^ et>c * ^‘des h) mail one need only remove them from 
le ‘ allow them to dry and slijp them unstained. Such slides 
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kept at room tempeiatuie foi four weeks, or presumably longer, will 
take the stam just as well as those stained immediately 

The staining technic as devised by Papamcalaou 2 is used widiout 
modification, and for the sake of completeness this techmc is out- 
lined here 

Stain EA 36 is made up as follows light green SF yellowish 45 cc of 0 5 pei 
cent solution in 95 per cent alcohol, bisnmrck brown 10 cc of 05 per cent solu- 
tion in 95 per cent alcohol, eosin yellowish 45 cc of 05 per cent solution in 95 
per cent alcohol, acid phosphotungstic 0.2 gm, and lithium carbonate one drop 
of saturated aqueous solution The 0 5 per cent alcoholic solutions are first pre- 
pared by heating and the solutions are combined and kept in stock without being 
filtered Stam OG 6 is composed of 100 cc of 05 per cent solution of orange G 
m 95 per cent alcohol and 0 025 gm of acid phosphotungstic The actual stain- 
ing is earned out as follow's (1) Fixed smears are nnsed m 70 per cent and 50 
per cent alcohol and distilled water (2) Stam m Hams hematoxylin seven minutes 
Rinse in distilled water Rm'e three fames in 05 aqueous solution of hydrochlonc 
acid Rinse in water Differentiate for one minute in a solution of lithium car- 
bonate (3 drops of a saturated aqueous solution per 100 cc water) Rinse thor- 
oughly in water (3) Rmse m distilled water, then in 50 per cent, 70 per cent, 
SO per cent and 95 per cent alcohol (4) Stam for one minute in OG 6 (5) Rinse 
fi\ e tunes m each of two jars containing 95 per cent alcohol to remove excess stam 
(6) Stam in EA 36 for two minutes (7) Rmse five fames m each of three other 
jars containing 95 per cent alcohol Rmse in absolute alcohol, clear m xylol for 
ten minutes and mount m Canada Balsam 

The smears are then ready for microscopic examination Unlike 
the procedure m tissue work, higher magnification should be used in 
tlie stud}'’ of individual cells, we ordmarly employ a low magnification 
of SO to scan the slide and a high of 400 to observe details Because of 
the irregular distribution of cancer cells it is very important to examine 
even portion of every slide 


PATHOLOGY 

Gross —As already implied, the amount of secretion vanes from 
none at all to several cubic centimeters When undiluted with sahne, 
it is almost alv ays rather thick and tenacious so that it adheres closely 
to the collector The color varies considerably, but usually there is at 
least some streaking of red or brown or a diffuse pinkish tinge to 
indicate die presence of recent or old blood This, however, is not 
alv ax s present, for occasionally secretions positive for cancer cells are 
pearly white Converselv, too, blood streaked secretions are present 
m other conditions, notably in pulmonary tuberculosis Several times 
bits of sloughed cancer tissue measuring as much as 1 mm m diameter 
iaxe been found Thev are almost always pink to gray, they are quite 
triable and are easily crushed between the slides 
Microscopic.— Because pnmarv carcinomas of the lung are ex- 
emo \ p eomorphic, one is hardly justified m classifying them too 
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rigidly Nevertheless, one type of tissue frequently dominates other 
types and the cytologic appearances of sloughed cells will vary ac- 
cording to the degree of differentiation or lack of differentiation On 
this basis it is possible to divide the tumors into three types (1) very 
well differentiated or squamous cell variety (2) moderately well 
differentiated type, i e a tumor that grows in nests or sheets but with 



a —Croup of cancer ceils in squamous formation from the secretions of 

proved case of epidermoid carcinoma In two areas there Is stratification but 
surfaces do not contain cilia. The cells ore fairly well differentiated. (Pananic- 
°wcm stain, x 200 ) 


°w stratification or one in adenomatous formation and (S) a com 
^ s ^ ^^llfferentiated type— the so-called oat cell carcinoma 

Quomow Cell Carcinoma.— In the lung this arrangement of can 
seer h 116 k frequently encountered In smears of bronchial 

TV* i are usually in groups of a few or in large sheets 

» e r borders are almost always irregular but occasionally one surface 
^smooth (Fig 105 j This is the free edge and unlike normal epithcl 
w *dch will often confuse the novice these collections of cancer 
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cells never display cilia As a rule tlie cells are closely packed and tne 
borders of the different cells are often difficult to outline They van,' 
consideiably m shape and size Some are quite small and others are 
large When crushed on edge the cells toward the surface appear 
flattened and stratified, whereas the deeper ones are more polyhedral 
The cytoplasm stains reddish brown to orange and, although the 
cytoplasm is abundant, the nuclear cytoplasmic ratio is slightly in- 
creased The nuclei are round, oval or elongated, deeply and uniformly 
stained, and sharply defined Despite their neoplastic nature, they 
are quite regular and do not exhibit the bizarre shapes and sizes seen 
in other cells to be described below 

When the cancer shows an abundant amount of keratimzation the 
surface cells are found in considerable numbers in the secretions and 
present very characteristic appearances Of these the most easily iden- 
tifiable are epithelial pearls They resemble closely the corresponding 
structures seen in histologic sections Some are large but others are 
small They are sharply cucumscribed, round, and composed of con- 
centrically arranged and compressed lunar-shaped epithelial cells 
Their cytoplasm stains orange or occasionally a blue-gray, and the 
nuclei are compressed, pyknobc and very deeply stained In addition 
to the pearls, numerous smgle keratinized cells are usually present 
These are of many shapes and sizes They are sharply defined and 
often round, and their cytoplasm is abundant and deep pink or orange 
The nuclei are of odd shapes and sizes and extremely pyknobc They 
are small m proporbon to die amount of cytoplasm, compared with 
odier cancer cells, but not qmte so small as the nuclei of aspirated 
buccal cells with which diey may be confused Finally, m this first 
group there are almost always bizarre isolated cells similar to those 
so charactensbcally found m die second group 
Moderately Well Differentiated Type and. Adenocarcinoma —When 
posibve, the secrebons from this type of tumor usually contain isolated 
cells or small groups of not more than a dozen The latter are always 
radier loosely umted and the individual cells are similar to the isolated 
ones However diey occur, the cells are so bizarre that it is virtually 
impossible to describe them all They' vary gready m size and con- 
Rgurabon Some are no larger dian neutrophils, others are ten to 
twenti hmes this diameter They' are round, oval, oblong, triangular, 
polygonal, spindle, and everv other conceivable shape (Fig 166) 
Ordinarily their borders are not delmeated by' a disbnet membrane 
but are rather fuzzv The cytoplasm is almost always abundant, al- 
though in proporbon to the size of the nucleus it is relabvely' de- 
creased Usually' it stains gray' or bluish gray with gradabons from 
t iese to pmk and occasionallv orange The nucleus is always abso- 
utel\ and relabvely enlarged Usually' it is single, but somebmes 
our or more nuclei are piled up on each other The vanahons in 
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cells, but do not show the intense hyperchromatisni or the clumping 
of the nucleoplasm seen in the cells of the second group Smgle or 
multiple nucleoh are sometimes quite conspicuous, but often they 
are entirely absent 

Noncancerous Cells in Bronchial Secretions —Normally, and m dis- 
eases other than carcinoma, various types of epithelial and inflam- 
matory cells are present Ciliated columnar epithelium, cuboidal 
epithelium and basal cells can be readily recognized The first are long 
and slender, with a flat surface covered with cilia, and with a long 
tapering base The cytoplasm stains bluish green and the nuclei are 
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Fig 1G7 —Smear of secreUons from a proved case of completely dedifferenti 
ated carcinoma shoving seven cancer cells They are all small but irregular, hyper- 
chromahc and only tvo show a moderate amount of cytoplasm In the others the 
cytoplasm is imperceptible There are present also a few regular abated columnar 
cells, erythrocytes and neutrophils (Papanicolaou stain X 400 ) 


round or oval, and evenly stained Cuboidal cells are very similar, ex- 
cept that they are shorter and many do not contain ciha Basal cells 
arc round or oval, the) contain scant)’’ bluish green cytoplasm and 
e\ enl) stained round or oval nuclei similar in size to those of columnar 
or cuboidal cells Often they are found singly, but at other times they 
are grouped into clusters Very’ similar cells, except that they contain 
slightly more c)toplasm, are sometimes found in sheets, these xve 
hay e previously termed intermediate cells Sometimes (in pulmonary 
tuberculosis 3 ) there are clumps or sheets of rounded, closely packed, 
lather bizarre-looking cells that look not unlike the squamous cells 
already described In fact, they at first gave us considerable trouble m 
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deciding whether or not a lesion was cancer No matter how Irregular 
they may appear, fine focusing of the microscope will always disclose 
cilia and, when these are present they can definitely be labeled non 
cancerous Aspirated pavement cells from the buccal mucosa are large 
and polygonal, and stain pink or green Their nuclei are relatively 
small round and uniformly stained There should be no difficulty in 
identifying inflammatory cells Neutrophils and lymphocytes may be 
identified by their usual characteristics, and large mononuclear 
phagocytes frequently contain ingested material Fibrin, carbon and 
other detritus are of no pertinent significance 

RESULTS 

The following is a tabulation of our results as of May 1 1940 4 


Proved cases of carcinoma 57 

Diagnaed cytoi gtcally 47 

Diagnosed by bronehoseopic biopsy 24 

Diagnosed by stenosis, etc. 15 

oOCTetious negative, bronchoscopy positive 4 

Secretions positive, bronchoscopy negative 12 


1 °f ®fty seven cases of carcinoma of the lung studied a 

tytoogfc diagnosis from bronchoscopically removed secretions was 
forty seven, or 82 4 per cent. As a matter of fact, the more 
, , K n res are even better, for of the last twenty seven cases a 
On ib <: C ^ 0l ° Rfc < ff a 8 n0sis was made in twenty five, or 92.5 per cent 
m i C ° , ler ' ,anc f' cancer tissue was obtainable bronchoscopically 
inmost ^^fy f Qur Q f th e fifty seven cases, or 42 1 per cent Of most 
allvh t*? 6 15 rtic group of twelve cases diagnosed cytologic- 

) ut in which bronchoscopy was completely negative. This group 
es particular Interest, for these are the cases that, when diagnosed 
y are resectable and have the best chance of being cured 


SUMMARY 


03 . ' aics °f carcinoma of the lung can be diagnosed by cytologic 
1 , not n j f m n °f bronchoscopfcallv removed secretions. The technic 
°Wl lcu ^‘' ttn( f the results evened those of any other single path 
3 j tm K t ^ ee ^ ure known today The method is highly recommended 
o in the diagnosis of this most distressing disease 
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LABORATORY dlagnosis r\ THE ANEMIAS of 
INFANTS AND CHILDREN 

Ales J Sxeicmjc., MJ3 

Diagnosis of the anemias of infants and children cannot be made 
^ * r0D J laboratory data. However, a careful studs of blood wall 
ermine the presence and ertent of anemia, and it will cl issifs the 
imuT “dsfectonly &° m a purely hematologic standpoint It remains 
e physician to determine the etiology, not onl\ from these find 
6 s ut also from careful examination and a detailed history, which 
catu> m h '^j e ' en antenata ^ history This chmc will refer to dnssifi 
ns based on etiology as well as on hematologic morphology and 
a rondahon of these The mam emphasis wall be on proper 
rerpretabon of usual laboratory findings No technical methods of 
^^unation will be considered 

] w ,] | i'j, anei j‘ las °f infants and children hn e special etiologic factors, 
wcmnlwr e m ® uences of maternal iron storage, prematurity, rapid 
; n ’ “ e <;x0 ggerated influence of infections improper infant feed 
labilit^r ap P earance of hereditary' forms of anemic disorders, tho 
valued f hemo P° ietjc responses and a difference in normal blood 
rearfil St y^ nous a 6 es It is also noted that anemia dm clops more 
•hat tfl 111 rv mts ant * children than in older children and adults 
heem t C "^ s bone lnar ro\v reacts more readily to the anemia by 
yvith |i ™ ina ture erythrocytes, and that splenomegaly Is more frequent 
fleer bifants and cliildrcn 

at advances m hematology have made it more linportnnt than 
Proner die blood of each anemic Infant mul child to permit 

•aslon, f a ^? ficabon of each case No longer content lo gho trails 
"'wj& ih ° W IeveIs ’ an 'l iron to all children " llio pedlntrli Ian now 
“•w be i pCri ' Kjl of mfanble life during which iippnrmt mu min 
P'Tslrtm 1 r Vely norma! ' die futility' of Iron lliempy In Ihn faro of 
4a Rh f' in ‘ ec Hcn, the role of iso-immunization ineclimil'iu such ns 
baidrom 3010 ^^ 16 1156 hver and synthetic folio mid 111 nuurrxyllt 
as and proper selection for splenectomy' 

NORMAL BLOOD VALUES AT VABlOtlS ACT II 1 1 I.H 

•ttenittM'' blood in the latter portion of pregnancy is chill -* 
(dm<j 5 t q , a kigh concentration of oryllirooyh s yyhlilt nrn la , 

— — - microns in diam eter) nnd contain morn than noimal in 

Departawnt of Pediatrics School of Mnllilim bmp!.' Unty 
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of hemoglobin Many erythrocytes are nnmature, contain nuclei and 
reticular structure and have basophilic staining properties At birth 
this tendency toward polycythemia persists and is manifested by rel- 
ative macrocytosis, the presence of nucleated forms (0 01 to 005 
per cent), and reticulocytosis (2 to 5 per cent) Owing to dehydration 
and to normal postnatal circulatory adjustments, the erythrocyte and 
hemoglobin levels often rise in the first forty-eight hours of life, and 
then decline in the ensuing two weeks, approaching normal adult 
values Erythrocyte and hemoglobin levels then fall from the first 
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Fig 168 —Norma blood values in infants and children Note changes in size 
and in hemoglobin content of red blood cells producing microcytosis and hypo- 
chromia at ages of 3 to 3^ months with gradual recovery thereafter (From L K 
Diamond in Mitchell-Nelson, Textbook of Pediatrics ) 

month of life, reach their lowest level in the third to fourth months 
and return to normal by the eighth to ninth months of life This is 
referred to as physiologic anemia of the newborn 
Physiologic Anemia of the Ncubom —Microcytosis and hypo- 
chromia occur normally in young infants, being most marked in the 
third to fourth months of life (Fig 16S) Such low grade anemia is 
quite normal and should occasion no anxiety unless such factors as 
superimposed infections or blood loss result m further depression of 
the levels The erythrocyte count returns to normal a little more 
rapidlj than does the hemoglobin level 
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CLASSIFICATION OF ANEMIAS 

No single classification can fit all clinical requirements The Ideal is 
an ehologfc classification which also indicates the morphologic changes 
in erythrocytes Since this is not possible we must simultaneously 
consider each anemic child or infant from the standpoint of eholog) 
as revealed by clinical history and examination and confirmed bj 
laboratory studies, and from the standpoint of hematologic findings 
The lack of constancy of red cell alterations m infants and children 
makes it difficult to place much reliance on a classification based on 
cell volume and hemoglobin content Thus the classification current]} 
m favor is based primarily upon the broad principal mechanism of 
the disturbance, with an attempt at listing the specific ehologv when 
it can he determined. 

CLASSIFICATION AS BASED ON BBOAD MECHANISM INVOLVED 

L Occasioned bj Excess!™ Demands on Supplj of Blood (Bono mar 

row attempt* to male up supply and is o\eracti\e ) 
emorrhage (Acute, Chronic* Internal External Traumatic Hemostatic 
Defects) 

D Hemolytic States 

1 Constitutional or hereditary in origin 

a. Hemolytic Jaundice— con genital and acquired 
b SieUo cell anemia 
c. Mediterranean anemia 
Erythroblastosis fetalis 

2 Caused by chemicals e.g 

a. Benzol ring products 
b Load 

3 Caused by systemic erythrolytic Infections c g 

a. Hemolytic staphylococci and streptococci 
b Malarial infestations 

t* Anemia* Occasioned by Diminished Supply of Blood (Bono rrmrou Is less no 
’nve than normal,) 

Deficiency of Items Required for Blood Formation (Exogenous, Lndog 
enous) 

1* Iron 

2 Liver principle* folic add (L. easel factor) 

3 Vitamins and unknown items 
aopprasrion or Injury of the Bone Marrow 

f Congenital aplasia or bypoplasta 
2. Tcxic 

a Of various infections 
b In azotemia 

3 Chemical agents e.g, 

* Benzol ring products 
b Artphenamine 

4 Myelophthisls eg 

a. Leukemia 
_ b Neoplasms 

5 Physical agents e g 
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LABORATORY BLOOD FINDINGS IN VARIOUS ANEMIAS 

Iron Deficiency Anemias (See above table of classification foi 
etiology ) —This is generally a microcytic hypochromic type of anemia, 
and is by far the commonest form seen m pediatric practice Laboratory 
study at first reveals relatively little drop m the erythrocyte count, 
frequently showing four to five million erythrocytes per cubic milli- 
meter The hemoglobin content, however, is low, ranging between 10 
and 4 gm (65 to 25 per cent of normal) and giving a lowered color 



Fig 169— Anemia secondary to infection Child, aged 2 jears, whose prehmi- 
narj diagnosis was aplastic anemia Initial treatment consisting of medicinal iron 
orallj and h\er detract intramuscularly was unsuccessful. Bacillus coli pyelo- 
neplintis disco\ered and treated with chemotherapy After urinary tract was steril- 
ized, repetition of lner and iron therapy at separate intervals produced good 
reticulocyte response with improe ement initially in macrocytosis and then in micro- 
cytosis Tins case illustrates the ineffectn eness of specific hemopoietic stimulants 
m the presence of infection (From L K Diamond m Mitchell-Nelson, Textbook 
of Pediatrics ) 

index Later the red cell count begins to fall to a level of 3,000,000 or 
less per cubic millimeter The smear shows many pale staining micro- 
cytes, and there may be an associated mild leukopenia with relative 
ymphocytosis See Figures 169 to 172 for the characteristic changes m 
the blood picture in iron deficiency anemia 

This type, particularly, shows the importance of making both the 
cry throqj|te count and the hemoglobin determination instead of re- 
ying on the former m routine practice, since the hemoglobin level Will 


LABORATORY DIAGNOSIS IN ANEMIAS OF CHILDREN 1397 

be distmctlr lowered before the erythrocyte count is materiall) 
changed. 

Anemia of Prematurity Immaturity —This one mil is characteristic 
of all immature infants, being proportionate!) more stA crc in the in 
fants of lowest birth weights It begins soon after birth and continues 
until about the third month of postnatal life, when spontaneous re 
covery sets in, a return to normal almost always occurs b> the scs cnth 
month, barring complications such as infection The anemia tends to 



Fig. 170 —Anemia, sfmpla Iron deficiency typo TIili Infant \»ns nhsoivul from 
wrth through the fifteenth month of Ufa. Soft solid foods woro mfim d win n ol^rrtl 
thout six monthj of ogo Anemia of moderate dcgri o nt 7 months, wlili h pro 
until admission to tho hospital at 10 monllii of fifto llnpld recovery fol 
oral administration of medicinal Iron Note tho dfwlopment of mltiooy 
and hypochromia during tlio first ten months and tho Improvement nfli r 
i^tmcnL (From L K. Diamond In MUchrll Nthon I f xIImhiL of IVfllfilil* 1 * ) 

he normochromic until it readies fls low point at tho third mouth 
d life, when spontaneous recovery srts fn (lie rrylhro()tu tniiut if*M 
mpidly than the hemoglobin lml, rcsrdllng In byporhiwnl/i, 
^th a tendency toward microcytosis during (hit tuovviy phase 
e hculocytosis in the peripheral blood fa rfddoui no hd thirlin' fills 
Period. A relative lymphocytosis may oe< nr during upoitlttiu’oiK u ^ 

Macrocytic Anemia ~Th< rigid uUnfo of pt uiU lotto (twin fa i 
met in at least ntu in n rjilldd huf ll® tn ( Utft n* f* 
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tiemely rare However a macrocytic hyperchromic anemia may occur, 
viz 

1 Chiefly in infants between 12 and 24 months of age, associated with 

a megaloblastic bone marrow, and achlorhydria, and responding 
rapidly to folic acid therapy or liver extract with rebculocytosis 
and a sustained rise m hemoglobin and erythrocytes 2 

2 With congenital malformations and with acute or chrome gastro- 

intestinal disease or postoperative gastrointestinal shunts resulting ' 
in interference with absorption of hver extract principle 



TREATMENT 


treatment milk a cereal 


+ LARGE AMOUNTS 
VIT A, B,C a D 

+ IRON SULPH.-6 gr id liberal 

DILI 

j — i 1 1 


Fig 171 — Ancmh, iron deficiency type Infant, 16 months of age, whose diet 
had been limited to cereal and milk Anemia severe at time of entry to hospital 
Gastric analysis showed no free hydrochloric acid Treated for two weeks with 
large amounts of vitamin supplements, of which he had had very little General 
improvement, but no change m blood levels or in percentage of reticulocytes Im 
proved rapidly following daily administration of 6 grains of ferrous sulfate Re 
hculocyte peak of 10 per cent reached on tenth day Appetite improved for all 
foods Hjdrochlonc acid content of gastric juice became normal (From L K- 
Diamond in Mitchell-Nelson, Textbook of Pediatrics ) 


3 With chrome and subacute liver disorders, such as so-called juvenile 

cirrhosis and leukemic infiltration of the liver 

4 In association with temporary complete achlorhydria during febrile 

ailments (see No 1 above) 

5 With tropical and nontropical sprue, very rarely m celiac disease 

(where the anemia is usually microcytic hypochromic) 
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The blood smear reveals macrocytosis and the reduction in hemo 
globin u not so marked as the reduction m red cells The color index 
is greater than 1 and the leukocyte count may be either elevated or 
slightly depressed 

Mediterranean Anemias (Cooley s Anemia, Erythroblastic Anemia , 
Thalassemia, Target CeU Anemia ) —This type seen exclusively in 
offspring of families originating from Mediterranean countries, pre 
sents a slowly progressive anemia with splenomegaly and mongoloid 
facies due to changes in the bones of the skull and face. 

An average case shows about 3 000,000 ( or fewer ) erythrocytes per 
cubic milhmeter, the hemoglobin level is markedly depressed, giving 



j’TI VI2k —. Anemia in children of anemic mother* infant* bom to anemic 
gradually develop severe hypochromic anemia after the third month of 
. e ' boated with Iron, recovery Is rapid If the mother Is treated with Iron 

Ribsequent pregnancy the Infant is protected against the development of this 
type of anemia, (From L K Diamond In Mitchell Nelson Textbook of Pediatrics ) 

riie *° a color index considerably below L Characteristically the blood 
* mea 1 s hows a tremendous variety m size and shape of cells, from 
’Macrocytes of 12 to 14 microns to microcytes of 3 microns Many 
^ * 0rms of erythrocytes are noted bearing nuclei, Howell Jolly 
ooafes and Cabot rings, and exhibiting polychromatophiha basophilic 
Ppling and similar stigmas of immature red cells “Target cells ” 
J^anicteristically macrocytes with unusual central and peripheral de 
hemoglobin m band or target like rings are often seen 
le erythrocytes are more resistant to hypotonic saline than the 
nna ‘ ^nntTols, the serum bilimbm is ele\nted when examined by an 
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indnect van den Bergk test, and there is often a mild leukocytosis with 
a shift to the left of both granulocytes and lymphocytes 
Congenital Hemolytic Anemia ( Familial Acholuric Jaundice, 
Spherocytosis, Hemolytic Ictero-anemia ) —This congenital and fre- 
quently familial form of chronic anemia with acute enses is believed 
due to an inherited defect m the hemopoietic system resulting in the 
production of fi agile microsphei ocytic red cells Microspherocytic cells 
occur also in acquired hemolytic anemias and can be produced et- 

R SC LEVELS 

Rec I BIRTH WT UNDER Z'/ t LBS 

II 2'A - 3’/i LBS 



Fig 173 -Anemia of prematurity Comparison of red blood cell levels of full 
term infant with those of prematurely bom infants of different birth weights 
b>ote that the maximum seventy of anemia m each group occurs at about 3 months 
of age but that the more immature the infant the more profound the anemia at 
tins time Eventual recovery of all groups at the same time, at about 7 months of 
age (From L K. Diamond in Mitchell-Nelson, Textbook of Pediatrics ) 

penmentally by injecting hemolysins 3 During remissions the blood 
count may be virtually, if not actually normal, but during the so- 
cal ed hemolytic crises it falls to dangerous levels The color index 
is generally around 1, many of the erythrocytes are small and globular 
(nucrospherocytes) and a marked rebculocytosis is constant 

ragi ltv tests in dilutions of hypotonic saline solution reveal ab 
normal fragihty so that hemolysis of red cells m this disease may be- 
gin m 0 50 to 0 85 per cent saline solution instead of at the usual level 
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of 045 per cent, and hemolysis may be complete m 040 to 0.50 per 
cent solution instead of in the usual 030 to 035 per cent Tests for 
serum bilirubin show an increase varying with the seventy and 
rapidity of the hemolytic crisis Leukocytosis with marked shift to 
the left is frequent during the acute hemolytic crises and usually dis 
appears daring remissions Splenectomy is the onty treatment of ment, 
although this usually arrests the activity and pre\cnts further crises, 
the microspherocytosis and the increased fragility may continue after 
the operation 



Fig 174 .—Macrocytic anemia. Infant, aged 18 months with severe pidmonar> 
infection of three week* duration anemia was io revere tlinl tmnsfiulon Win 
given immediately npcm admission to the hospital. Gastric analysis ii\enlod no 
hydrochloric add and there was no response to histnmino Note the low level 
?* blood platelets, which was associated with petechJae and a tendency to bleed 
xH k* ea ^ rac * was injected intramuscularly each day for a period of fifteen drtVS 
excellent results reticulocyte count on the thirteenth day was 19 per wnh 
C0Trr Plcte recovery by the twenty fifth day with return of normal blood ' nlurs ntul 
nornuu gutric function. There was no subsequent recurrence of tbit nw'inln 
Tom L K. Diamond in MItcheB-Nelson, Textbook of Pediatrics ) 

Sickle Cell Anemia (Drepanocytcmla) —This condition It con 
S^nital and hereditary and occurs almost exclusively In pnllt uH of 
c S r o extraction usually manifesting itself in childhood About V 
? . P 01 * cent of all Negroes have sicklemia, i o , crythrocj In with li die 
shaped when examined suitably but onty about 10 pc » t'Piit 
° i? ese children show sickle cell anemia. 

be characteristic cells are seen in fresh blood Mini Itotit which tdr 




1402 


ALEX J STEIGMAN 


is excluded by sealing with petrolatum The erythrocytes assume the 
crescent or sickle shape in a few minutes to twenty-four hours Char- 
acteristically, rapid sharp hemolytic crises occur and the hemoglobm 
and erythrocyte levels drop precipitously, maintaining a color index 
of approximately 1 There are signs of erythropoietic activity evi- 
denced by polychromatophilia and by the presence of reticulocytes 
and occasional nucleated erythrocytes With this, there is usually an 
increase in number of platelets and of leukocytes, the latter showing 
a shift to the left with immature forms, The icterus index is elevated 
on indirect van den Bergh test, and the erythrocytes show increased 
resistance to hypotonic saline A recently devised test for determining 
the presence of activity m sickle cell anemia consists of contrasting the 
sedimentation rate of venous blood taken in the usual way with that 
of blood taken following the application of a tourniquet for ten min- 
utes (or alternately by increasing the carbon dioxide tension in the 
blood specimen by mixing carbon dioxide with the blood in a flask) 
A difference of 20 mm between the sedimentation rate determined in 
the latter manner and that determined m the ordinary way indicates 
active sickle cell anemia * 

Erythroblastosis Fetalis ( Hemolytic Disease of the Newborn) — 
Becoming apparent very soon after delivery, this disease may show a 
predominance, clinically, of edema, jaundice or anemia, and generally 
shows some elements of all three findings Those with very marked 
edema are frequently stillborn or succumb quickly 

The characteristic blood finding is very large numbers of nucleated 
erythrocytes which appear very early and are accompanied by 
reticulocytes and nuclear fragments The color index exceeds 1 be- 
cause of the presence of macrocytes well filled with hemoglobin A 
rapidly profound anemia sets in twelve to twenty-four hours after 
birth, the percentage of nucleated red cells may then dimmish quicklv, 
but the marcrocytosis continues A leukocytosis with many immature 
forms generally occurs, and m severe cases the platelets may be re- 
duced to extremely low levels Erythrocyte fragility m saline dilutions 
shows an increased span The icterus index rises early and rapidlv, 
and the serum reacts on both the direct and the indirect van den 
Bergh test 

Approximately 90 per cent of infants with this form of anemia are 
Rh-positive, the mothers are Rh-negative and the fathers Rh-positive, 
either heterozygous or homozygous The mother’s serum generally 
shows anfa-Rh agglutinins, and the titer may increase for ten to 
fourteen days after delivery Special tests of maternal serums mav 
show inhibiting or blocking anh-Rh antibodies when the usual demon- 
stration fails On the other hand, about 10 per cent of the cases are 
hue to intragroup iso-immunization entirely unrelated to the Rh factor 
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but caused by subtype isoimmunization with the major blood groups 
0 A B and AB - The mechanism is similar to that in the Rh induced 
cases and the genetic implications of mating are similar 
Acute Hemolytic Anemias —These anemias present a variable 
picture of clinical symptoms and blood findings, produced by a variety 
of etiologic factors, including toxins of infections, such drugs as 
sulfonamides and endogenous isohemolvsms of unknown source, per- 
haps mediated by the spleen* The group includes variations from the 
so-called Lederers a nemia, with its abrupt onset and rapid cessation 
following transfusion, to recurring and chronic forms closely resembling 
congenital hemolytic anemia and, like it, responding to splenectomy 
The blood picture is modified by the severity and rapidity of die 
process The erythrocyte count vanes from four to one million with 
the hemoglobin level proportionately slightly lower in some instances 
The blood smears rev eal many macrocytes and many y oung forms with 
numerous reticulocytes, exhibiting fragmentation and pol) cliromato- 
pbilla. Erythrocyte fragility varies being chiefly normal in acute cases 
and being increased in the chrome recurring % arieties There is usually 
a concomitant leukocytosis with numerous young myeloid forms 
thrombocytosis is also frequent Hemoglobinuria early in the illness 
may mark the acute Lederers type Elevated urobilinogen levels in 
bo tli stools and urine are frequent laboratory findings The intensity 
of the icterus index \anes proportionately with the seventy of the 
illness 

Aplaauc Anemia.— Tins classification refers to a general reduction 
of red cells, white cells and platelets in the peripheral blood, and, 
because all the three formed elements are involved the syndrome 
should properly be called panhematopenia. Inability of the bone mar 
rmv to produce these three elements may come from a detectable 
tsuse, such as severe nutritional deficiency roentgen ray or benzol 
dug intoxication and bone marrow replacement by tumorous and 
leukemic tissue or it may occur without detectable cause In children 
unfortunately, the latter or idiopathic variety is the more common 
type 

The blood shows a normocytic normochromic anemia, with levels 
j'iiich may easily drop to 1,000 000 erythrocytes and to 3 or 3.5 gm of 
hemoglobin there are no young forms of erythrocytes i e., no signs 
of regeneration The granulocytes are reduced, resulting in leukopenia 
Ik re khve lymphocytosis The platelets are reduced markedly re 
jujung sometimes in prolonged bleeding time and absence of clot re- 
traction 

Congenital Hypoplastic Anemia.— This is a chronic anemia appear- 
ln S usually within the first three months of life and having no ap 
parent cause such as prematurity infection or maternal anemia It 



wet OF COMMON LABORATORY FINDINGS IN TEN COMMON TORMS OF ANEMIA IN INFANTS AND CHILDREN, 

AS SEEN IN UNTREATED CASES 

(Tlio range varies with severity, duration, specific etiology and coexistence of multiple ehologic factors ) 



Congenital hyi>oplnatic nucmia | 11 0 to 5 0 I lOtolO 10 Nono N to + 
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Is Important to recognize this condition early, because normal growth 
and development of the infant depends upon administration of trans 
fusions as needed, usually every two months 
Laboratory examination shows a normocytic normochromic anemia, 
with erythrocyte counts even as low as 1 000 000 cells Feeble attempts 
at regeneration are indicated by a mild reticulocytosis of 1 to 2 per 
cent, and bone marrow reveals hypoplasia with immaturity' of erythro- 
genic cells The leukocyte count may be slightly reduced but rises in 
response to infection, the platelet count is normal, distinguishing this 
condition from true aplastic anemia 
Splenic I’nrrhematopenia of Doan — Superficially resembling 
aplastic anemia, this uncommon condition can be differentiated by 
laboratory methods such differentiation is important because 
splenectomy results in complete remission. 0 

Laboratory examination of peripheral blood will show low levels 
of erythrocytes, leukocytes and platelets, the degree of depression vary 
ing with the severity and the relative acuteness of onset Injection of 
epinephrine produces an abrupt, though transient, nse in all three 
formed elements of the blood. The hyperplasia revealed on cxamlrm 
bon of the bone marrow distinguishes this condition from aplastic 
anemia. 

SUMMARY 

Anemias of infants and children require special consideration be 
cause of special etiolojpc factors and hemopoietic instability The 
closest possible correlation between clfniaan and clinical pathologist 
must exist in order for each case to be properly classified according 
to the underlying causative mechanism. 

Hie normal blood values differ at various age levels, the newborn 
having what appears to be polycythemia and the 3 to 5 month old 
Infant having what appears to be a microcytic hypochromic anemia 
familiarity with normal levels is essenhal 
The commonest form of anemia is due to iron deficiency from a host 
°f causes When infection coexists, iron therapy fails until the mfecbon 
b eradicated. 
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RECENT ADVANCES IN THE KNOWLEDGE OF 
“VIRUS HEPATITIS” 


John R. Neefe, MX) * 

At the beginning of World War II the disease now recognized as 
“homologous serum hepatitis or jaundice" was relatively unknown to 
the medical profession, and information concerning “infectious hepa 
titis” was remarkably limited in view of the fact that apparent]} it 
had been a problem of some military importance during nearly all 
the major conflicts of the last century and, m some countries, a major 
public health problem during times of peace The factors associated 
with these two diseases during the recent war— their high incidence 
and significant mortality, the relatively long period of disability es 
tended illness as a result of relapses or the development of a chronic 
form of the disease lack of knowledge of the etiological agents and 
then modes of transmission, and lack of specific methods for diagnosis, 
treatment, prevention and control— all led to extensive investigations 
both in this country' and abroad. The results of these investigations 
have provided new knowledge concerning many aspects of these 
diseases As the reports on these advances are scattered widely 
throughout the literature and some confusion in their interpretation 
apparently exists, it has seemed desirable to assemble some of the 
accumulated data m an attempt to clarify the current concepts of 
these diseases 

To avoid the confusion resulting from the lack of an adequate and 
! tandard nomenclature, and because the etiological agents of the 
types of hepatitis under consideration have many properties wliich 
lustify their tentative classification as viruses, the term “virus hepatitis” 
will be used in reference to this g roup of similar diseases “Virus 
hepatitis” thus includes both Infectious hepatitis (which probably is 
identical with or closely related to the diseases referred to in \nrious 
Parts of the world as “catarrhal jaundice,” “epidemic hepatitis or 
Jaundice,” “infective hepatitis” and “hepatitis epidemica") and 

t i lwn d‘0 Nutritional Service sponsored Jointly by the Department of Pediatrics 
® Medical School end the Castro-Intestinal Section of the Medical CJtnfc of 
P Hospital, University of Pennsylvania, Pliiladelphia, Pennsylvania Aided by a 
ra at from the National Foundation for Infintilo Paralysis 
, . Rational Research Council Senior Fellow In the Medical Sciences Instructor 
tcdldne, School of Medicine, University of Pennsylvania Formerly Member of 
XOatiUs Study Croup Army Epidemiological Board, Preventive Medicine Service 
,77™ of tho Surgeon General, United States Army and Consultant to the Secretary 
)»r on Epidemic Diseases 
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homologous serum hepatitis (probably identical with or closely Re- 
lated to the diseases variously referred to as “transfusion jaundice,” 
postvaccinal or vaccinal jaundice or hepatitis,” “postmoculation or 
inoculation jaundice or hepatitis,” “syringe hepatitis or jaundice,” and 
probably so-called ‘date postarsphenamine jaundice”) 

ETIOLOGY 

None of the etiological agents of “virus hepatitis” studied to date 
has been seen with the ordinary or electron microscope, 1,2 and definite 
propagation in ordinary culture mediums, tissue culture or chick 
embryos has not been observed 8 4 No successful transmissions to 
species other than man have been accomplished, 8 0 0,7 8,0,10 although 
suggestive but unconfirmed evidence of transmission to pigs, 11 the 
developing chick embryo, 12 13 birds 14 15 and rats 10 has been reported 
The lack of definitely susceptible laboratory species, one of the chief 
hindrances to progress in the investigation of these diseases, has neces- 
sitated the use of human volunteers for most of the basic studies At- 
tempts to develop serological or other tests specific for the etiological 
agents also have been unsuccessful 1 D 17 18 At the present time, there- 
fore, the only method of demonstrating the presence or effect of 
various procedures on a hepatitis virus in a given material requnes 
the use of human volunteers The hmited experimental knowledge 
of the antigenic properties of these viruses also has been derived in- 
directly from studies of the resistance of volunteers to infection with 
die same or different strains of hepatitis virus after recovery from an 
initial infection with a known strain In spite of the lack of adequate 
numbers of human volunteers and specific methods for laboratory 
investigations, considerable information concerning the properties of 
die etiological agents has been obtained 

Hepatitis viruses have been shown to pass through Seitz, Berkefeld, 
Chamberlain and other bactena-retainmg filters 8 °> 10, 20 21 They have 
survived heat at 56°C for at least 30 to 60 minutes, 8 8 and have remained 
active for at least several years in frozen materials (often diawed and 
dien refrozen during the interval) 22 and in materials stored at 4° C° 
One in desiccated yellow fever vaccine was active after storage for one 
year at room temperature m Washington, DC 28 Hepatitis viruses have 
sunu ed for months in serum containing merthiolate in concentration of 
1 2000, 21 m a mixture of equal parts of phenol and ether m a 0 5 per 
cent concentration, 10 and in a 0.2 per cent concentration of tricresol 3 
Studies of the resistance to chlorine of a hepatitis virus in experi- 
mentally contaminated water suggested that it may be more resistant 
to chlorine than the bacterial pathogens commonly encountered in 
drinking -water 24 On repeated occasions hepatitis viruses have been 
passed m senes from one human to another by inoculating with mate- 
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rials collected from the preceding subject , 8 <*. » o to 21 2s so indicating 
their infectious nature. These observations provide the basis for the 
tentative classification of these agents as viruses and show that they 
possess a high degree of resistance to processes which inhibit or destroy 
most bactena 

The suggestion that more than one virus might be concerned In 
the problem of virus hepatitis came with the recognition of so-called 
homologous serum hepatitis the causative agents of which, for con 
venience, Avail be referred to as virus SIJ A distinction between this 
type of hepatitis and the naturally occurring disease, infectious he pa 
titis (the causative agents of which subsequently will be referred to 
as virus 1 H), was first suggested by fairly consistent differences in 
the length of the incubation period, some of the clinical manifests 
tions associated with the onset of the disease, and the frequency of 
secondary cases among contacts 7 The results of subsequent experl 
mental studies in human volunteers confirmed the first two differences 
and, in addition, revealed others of significance 

Virus SH Hepatitis .— Experimental studies in volunteers of viruses 
(elms SH) considered to be representative of characteristic homolo- 
gous serum hepatitis have revealed the following 


1 Tho Interval between parenteral injection of this vims and the onset of acute 
hepatitis usually has been between two and four and one-half months » • * « ” *• 

£. The onset usually has been without fever or with fever that seldom ex- 
ceeded 100 F (oral) 11 *• Although this has been consistent In the experimen 
tally Induced cases fever apparently has been more prominent in some cases ob- 
served during outbreaks of the disease 

3 The virus has been demonstrated fn the blood stream of an Inoculated vol 
untecr as long as eighty-seven days before the onset of acute hepatitis and has 
areally been present dining the early stages of the active disease 23 11 Adequate 
data concerning the length of time this virus persists in the blood after the onset 
of hepatitis or concerning Its presence in subdJnjcal cases are lacking. 

4 AH attempts to demonstrate this vims in the feces of infected persons have 
been unsuccessful ** *® but the possibility has not been excluded. 

5 Data concerning the presence of this virus fn nasopharyngeal secretions also 
have not been conclusive 11 Some evidence suggesting its presence in these 
secret ioru has been obtained,* 1 but confirmation is lacking 

6 The single attempt to demonstrate this virus fn the urine of Infected persons 
was unsuccessful and does not w a r rant conclusions n • 

T After recovery from an Infection with this virus, volunteers were found to 
be resistant to reinfection with the same virus for a period of up to eighteen months. 
No experimental studies concerning resistance for longer periods have been 
made” *• »* 


8 After recovery from Infection wfth this virus, volunteers were susceptible, pos- 
tioJy more susceptible than normal persons, to infection with the virus of the 
naturaBv occurring disease (vims IH) « *• « 

o Oliphnnt s* studies suggested that this virus in the serum or yellow fever vac- 
h aVQ been Inactivated by exposure to ultraviolet light (YFV— one hour 
*t -650 AngstrOm units and one and one-half hours at £537 Angstrom units serum 
— iorty five minutes, 85 per cent 2537 Angstrdm units) 
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10 Except for one experiment 3 ® in which the disease apparently was induced 
in two volunteers by the intranasal administration of a serum presumably contain- 
ing a strain of this virus, efforts to mduce hepatitis by the oral administration of 
serums containing virus SH, which were highly effective m inducing the disease 
when injected pirenterally, have failed. 22 2B > 28 This indicates the importance of 
including the parenteral route when testing for the presence of this virus and ren- 
ders negative results obtained with other routes of administration (l e , nasopharyn- 
geal or oral tests of nasopharyngeal secretions, feces and unne) of less significance 

Virus IH Hepatitis.— Studies in human volunteers of viruses con- 
sidered to be representative of the naturally occurring disease ( in- 
fectious hepatitis, virus IH) have revealed the following 

1 The interval between oral inoculation with this virus and the onset of acute 
hepatitis in volunteers usually has been between seventeen and thirty-seven 
days 8 < 22 36 86 > 37 The interval from parenteral inoculation of volunteers with 
strains of virus considered to be representative of virus IH to the onset of acute 
hepatitis has been less consistent With strains obtained m Pennsylvania 22 and 
Sicily 6 it consistently was within the range (less than forty days) observed after 
oral inoculation with the same virus With another strain apparently obtained in 
tlie Mediterranean area, the interval ranged from thirty-eight to forty-three days 34 
Other investigators have reported experiments m which the interval was as long 
as four months 6 > 82 > 3C However, because other data concerning the behavior of 
these strains of virus associated with the longer interval either were not available 
or not specifically described, and because their consideration as strains of virus 
IH apparently was based on the history of the cases from which they were ob- 
tained, the possibility that they actually may have been strains of virus SH cannot 
be excluded. 

2 The onset of acute hepatitis mduced by virus IH has usually been abrupt 
and associated with fever 22 

3 The virus frequently has been demonstrated m the blood during the eady 
stages of die active disease, 8 22 > 30 and some evidence indicates diat it may be 
present in the blood during the incubation period before die onset of symptoms 34 
Studies on the length of time the virus persists in the blood have been too limited 
to warrant conclusions 

4 The virus has been demonstrated repeatedly in the feces of patients widi 
the active disease, irrespective of whether the route of entry was oral or paren- 
teral 8 2i « 3B . ST 38 29 Studies on the length of time the virus continues to be ex- 
creted in the feces have been too hmited to warrant conclusions With the exception, 
however, of a suggestive but mconclusiv e transmission with feces obtained from 
chrome nomctenc cases after the subsidence of jaundice, 40 attempts to demon- 
strate the presence of the agent m feces after the disappearance of jaundice have 
been unsuccessful 39 

5 Attempts to demonstrate the virus in the nasopharyngeal secretions obtained 
during the active disease 20 22 33 41 have been unsuccessful, although one sugges- 
ts c but mconclusne result has been obtained 35 But since adequate studies base 
been hmited to specimens obtained dunng the preictenc or ictenc stage, these 
negative results do not permit conclusions regarding the infeebvity of the naso- 
pharyngeal secretions dunng the incubation period pnor to the onset of the disease 

6 Except for two suggestive results, 30 37 attempts to demonstrate the presence 
oi the varus in unne obtained from volunteers dunng the active disease hav e been 
unsuccessful 20 22 *s « 

‘ After recovery from mfeebon due to varus IH, volunteers were found to 

resistant to reinfection with the same varus for periods of up to one year 
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No experimental studies covering interval? beyond one year have been re- 
ported ,0 ****»" 

8 After recovery from infection with virus IH volunteers were found to be 
susceptible to infection with virus SH 12 M 

9 One of the strains of virus IH which was highly effective in inducing hepatitis 
when administered orally was found to be relatively Ineffective in inducing bepati 
tis in normal persons when administered parenterally In contrast, this same virus 
was highly effective by the parenteral route in volunteers who had recovered from 
hepatitis duo to virus SH indicating not only a lack of cross immunity but also a 
greater than normal susceptibility to virus IH presumably as a result of the 
previous infection with virus SH *■ 

10 Normal volunteers who failed to develop hepatitis after parenteral infec- 
tion of virus IH probably were immunized by an in apparent infection, the vol 
nnteer* being resistant to a subsequent oral challenge inoculation with this virus 13 
The result apparently provides experimental evidence of protective active immiml 
ration by inapparent infections with vims IH 

The experimental data cited above, particularly those indicating a 
lack of cross immunity, have provided evidence that viruses SH and 
IH, although probably closely related, are not identical It is ap- 
parent, therefore, that at least two strains or types of virus are con 
cemed in the problem of virus hepatitis Most of the hepatitis viruses 
studied to date appear to be similar to either virus IH or SH,* The 
fact that one strain of virus IH has been relatively ineffective when 
administered parenterally to normal volunteers , 23 whereas others® 84 
apparently have been as effective parenterally as orally may be in 
dicatlve of the existence of more than one strain or substrain of virus 
IH This also might account for some of the differences in the incuba 
bon period noted in connection with parenteral injection of viruses 
considered to be strains of virus IH although we cannot exclude the 
possibility that those associated with incubation periods as long as 
four months were strains of virus SH rather than IH 
Qassifi cation of Virus Hepatitis —The obvious confusion that 
exists in connection with the identity of the hepatitis viruses used in 
some of the various experimental studies indicates the need for an 
improved classification of such viruses Although a satisfactory class Iff 
cation will not be possible until methods for more specific identifica 
bon of these viruses are discovered the author has found the following 
simplified tentative classification of virus hepatitis based on the exist 
fng etiological and epidemiological knowledge, useful 

I Vfrii* Hepatitis Used when sufficient data are not available to fustify more 
specific classification ns II or IH When Justified by the available data, 
may be subcUssified tit follows 

A Epidemic 

B Sporadic 

•Sufficient evidence is not jet available to clarify the exact relationship be- 
tween viruses III and SH Thus the> simplj may be different strains of the same 
vims or more distinct types such as influenza viruses A and B 
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U Virus IH Hepatitis Those types in winch the syndrome and epidemiological 
features are similar to those described in connection with virus IH So- 
called infectious hepatitis, epidemic hepatitis, catarrhal jaundice and 
hepatitis epidemica are included under tins heading 
A Epidemic 
B Sporadic 

III Virus SH Hepatitis Those types in which the syndrome and epidemiological 
features are similar to those descnbed m connection with virus SH So- 
called homologous serum hepatitis or jaundice, transfusion jaundice, 
postvaccinal or vaccinal jaundice, postmoculabon or inoculation jaundice, 
syringe-transmitted hepatitis and delayed or late arsenotherapy jaundice 
are included under this heading 
A Epidemic 
B Sporadic 

In this classification hepatitis caused by a virus known to have 
characteristics similar to those of virus SH is designated as virus SH 
hepatitis, and hepatitis due to a virus known to have properties 
similar to those of virus IH is referred to as virus IH hepatitis When 
sufficient data are not available to justify such specific classification, 
as is frequent except under certain epidemic or other special con- 
ditions, the general term “virus hepatitis” appears preferable, as the 
newer knowledge concerning the methods of transmission of hepatitis 
viruses has indicated that specific classification on the basis of die 
history of the individual case is unreliable Classification on this basis 
(history) undoubtedly has led to designation of some cases as in- 
fectious (virus HI) hepatitis that actually are due to virus SH, like- 
wise, some cases of homologous (virus SH) hepatitis undoubtedly 
have been designated as infectious (virus IH) hepatitis This is par- 
ticularly likely to occur because both virus SH and virus IH can be 
transmitted by blood, plasma or serum Thus, if the term homologous 
serum hepatitis is to be used for any type of virus hepatitis in which 
tlie agent has been transmitted by parenteral introduction of blood 
or blood products, die existence of these two apparendy ebologically 
distinct types should be recognized Furthermore, the absence of a 
history of previous injection of blood or blood products does not neces- 
sarily indicate that the disease is naturally occurring (not parenter- 
ally acquired) infectious (virus IH) hepatitis Recent data strongly 
suggest that eidier virus IH or SH may be transmitted by improperly 
stenhzed syringes and needles used only for withdrawal of blood or for 
parenteral injection of materials of any type 42 43 44 45 40 Such pro- 
cedures, often performed on large groups of persons for prophylactic, 
diagnostic or therapeutic purposes, may be overlooked as sources of 
infection with eidier virus Subsequent hepatitis developing m such 
persons thus may be regarded erroneously as a naturally occumug 
(not parenterally acquired) infectious (varus IH) hepatitis because 
there is no history' of a previous injection of a blood product For 

-x 
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these reasons, specific classification of individual cases as infectious 
(virus IH) hepatitis or homologous serum (virus SH) hepatitis, with 
the resulting implication concerning the etiological agents, is likely 
to lead to confusion and difficulty in interpretation of data Such 
tentative) classification is desirable, however, when sufficient data on 
the behavior of the virus in human beings are available to indicate a 
similarity to vims SH or virus IH. 

EPIDEMIOLOGY 

Geographic Distribution —Due to the lack of a specific diagnostic 
test, the exact geographic distribution of infectious (virus IH) hepa 
t i tis has not been defined The data suggest, however, that no climatic 
or environmental limitations exist and that this disease occurs through 
out the world 8 M The recognition of homologous serum hepatitis 
(virus SH) has been so recent that its geographic distribution is 
even less well defined. Available reports, however, suggest that it too 
may be wide 47 

Season —Vims hepatitis may occur in sporadic or epidemic form 
at any time of the year Infectious hepatitis however has been noted 
to have a seasonal trend, increasing numbers of cases tending to occur 
during tlie fall and early winter followed by a decrease in incidence 
during the late winter and spring. 48 * Explanations for this seasonal 
trend are not apparent 

Race.— No definite racial insusceptibility has been noted. Negro 
United States Army troops, however have been observed to he more 
resistant to infectious (xdms IH) hepatitis than associated white 
troops 40 The data of Fax et al 79 suggest that Brazilian Negroes were 
less susceptible to postvaccinal (virus SH) hepatitis than whites It 
appears possible that the environmental factors in early life may differ 
in such a way that certain races as a whole may develop an acquired 
resistance earlier in life than some other races The existence of a con 
stitutional factor however, is possible 
Sex.— The available information suggests that both sexes are equally 
susceptible to virus IH.‘ 50 50 However an etiologically obscure form 
of hepatitis (virus), affecting chiefly women of menopausal age, re 
nently has been recognized in Denmark .* 0 Pregnancy does not appear to 
decrease susceptibility The only two pregnant women exposed during 
ono epidemic of virus IH hepatitis both developed the disease 81 In 
these two instances, in which the infections were acquired during the 
ihlrd month of pregnancy the subsequent course of the pregnancies 
vim uncve ntful and both infants apparently were normal at birth 
Whether or not pregnancy increases susceptibility has not been de- 
termined. In the Brazilian outbreak of vims SH hepatitis described by 
rox ct a]., 7 * the incidence was somewhat higher in males than females 
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The age distributions, however, were not mentioned, a factor which 
might account for the difference noted 
Age —Age has been shown to be an important factor m susceptibility 
to infectious (virus IH) hepatitis Suitable data for an analysis of the 
effect of age on susceptibility to this disease are available from the 
study of an epidemic that occurred m a Pennsylvania camp for boys 
and girls during the summer of 1944 e Other data on this epidemic 
have been reported elsewhere 20 As the virus was water-borne, it is 
reasonable to assume that the entire camp population was exposed 
The total incidence of apparent infections was known, the data in- 
dicated no difference in sex susceptibility, all were of the same race, 
and, because of the rapid progress of the epidemic, it is reasonable to 
assume that the virulence of the virus did not change significantly 
during the time involved These and other data suggest that age was 
the principal factor governing the incidence of apparent infections 
m tins epidemic 

The data on total incidence of hepatitis by age groups and those on the dis- 
tribution of ictenc and nomctenc cases in the various age groups are presented in 
Table 1 On the basis of total incidence (including hepatitis with and without 
jaundice) we see that (1) The total incidence was highest among those be- 
tween the ages of 6 and 25, the mean incidence for the four subgroups (6 to 10, 
11 to 15, 16 to 20, 21 to 25) being 72 6 per cent As the total incidence in each 
of the four subgroups was not significantly different, they have been combined 
for statistical comparison with the other groups (2) The total incidence m the 
1 to 5 group (majority between 3 and 5) was only 37 per cent, almost 50 per 
cent lower than that of the 6 to 25 age group This difference, when tested by 
the Chi square method, is highly significant statistically and appears to indicate 
that children under 6 are much less susceptible than persons between 6 and 25 
\ears of age (3) The susceptibility of those between 26 and 30 was somewhat 
greater than that of persons over 30, although the difference is not statistically sig- 
nificant (4) The susceptibility of those over 26 was considerably less than that 
of persons between 6 and 25, the difference being highly significant statistically' 
These data provide strong evidence that susceptibility to this disease is high be- 
tween the ages of 6 and 25 and rapidly decreases after 25 Probable explanations 
for this decrease m susceptibility with advancing age wall be considered under 
the discussion of immunity An explanation for the low'er susceptibility of children 
under 6, who appeared to have approximately the same degree of resistance as 
persons over 26, is not apparent The interval is much longer than that usually 
considered compatible wath passively acquired maternal immunity Constitutional 
factors mav possiblv be involved 

Tlie data on the incidence of nomctenc as compared with icteric cases also 
reveal significant differences m the vanous age groups Statistical analysis on this 
basis permits a comparison of the 1 to 10, 11 to 30, and over 30 age groups, the 
differences observed within the subgroups compnsing each of these three groups 
not being significant The data reveal the following (1) Of those between the 
ages of 1 and 10 who had apparent infeebons, 40 per cent had the nomctenc 

* Represents work done under the Commission on Measles and Mumps, Army 
Epidemiological Board, Preventive Medicine Service, Office of the Surgeon Gen- 
eral, U S \rmv , Washington, D C 
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form of the disease (2) The incidence of the nonfcterifc form in those with ap- 
parent infections between 11 and 30 was much lower the mean Incidence being 
only 12 per cent (3) The incidence of the nonicteric fonn (77 per cent) among 
the few over 30 years of age who developed apparent infections was surprisingly 
high (4) The higher incidence of the nonicteric form among those under 11 and 
those over 30 represents highly significant differences statistically from the rein 
lively low incidence of nonicteric infections among those between 11 and 30 The 
observation* on total incidence and the ratio of Icteric to nonicteric cases thus 

TABLE 1 —DATA SHOWING RELATIONSHIP OF ACE TO RESPONSE TO INFEC- 
TION WITH HEPATITIS VIRUS 1H DERIVED FROM STUDI OF A WATER BORNE 
EPIDEMIC OF INFECTIOUS HEPATITIS THAT OCCURRED DURING 1944 IN A 
PENNSYLVANIA SUMMER CAMP FOR BOYS AND CTKLS 


(The table show* the total incidence of apparent hepabti* in each age group and 
the percentages of this total provided by hepatitis with overt Jaundice and by 
hepatitis without overt Jaundice) 


Ago 

Incidence 

Infectious (virus IH) Hepatitis 

flange 

No 

Total 

Jaundice 

No Jaundice 

; No 

% 

Per cent of Total 

Per cent of Total 

1-5 

27 

mm 


00 

40 

0-10 

174 

120 

72 4 

59 

41 

11-15 

154 

121 

78.0 

83 

17 

16-20 

79 

51 

64£ 

88 

12 


1 

24 

75 S> 

83 

17 

25-30 

■ - 


364 

100 

0 

Over 30 

|g 


12.5 

33 

77 

Total 

525 

342 

651 

74 

26 


provide mutually confirmatory evidence of the importance of age in the rciponsc 
to infection with virus IH The most marked transitions in this response appear 
to be In the 0 to 10 and 20 to 30 age groups Thai although the total incidence 
f o*e sharply in tire 0 to 10 age group the number of nonicteric cases was rcla 
lively high and suggests that, although the total incidence was similar the general 
resistance of this group was somewhat greater than that of perrons between ll 
and 25 in whom susceptibility appeared to be maximal Although there appears 
to be a difference In tlw ratios of icteric to nonicteric cases of the 20 to 30 and 
over 30 age groups this difference is not significant statistically and tire data Unix 
£re compatible with the concept. Indicated by the total incidence of an increase 
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m group resistance to infection with this virus after the age of 26 In a study of 
the age incidence of infectious hepatitis in the United States Army troops in the 
Mediterranean Theater of Operations, Gauld 48b also obtained evidence of a definite 
increase in the resistance of groups o\er 30 years of age as compared with those 
under 30 

These data showing the variation in response to infection with vims 
IH of different age groups appear to have important epidemiological 
and clinical implications As the nomctenc cases frequently are not 
recognized and thus not subjected to any form of control, they un- 
doubtedly are of importance in the spread of the disease The 6 to 10 
age group would appear to be of particular importance in this respect 
The observations also provide a possible explanation for the difference 
m morbidity of the disease observed in children as compared with 
that m persons of military age (see "Morbidity and Mortality”) 

Adequate data are not yet available for definition of the relation- 
ship between age and homologous serum ( virus SH ) hepatitis How- 
ever the available data provide no evidence of a decrease in suscepti- 
bility vnth advancing age In fact, the data of Ohphant 0 and of Fox 
et al ' 8 obtained from the study of outbreaks of postvaccinal (vims 
SH) hepatitis m the Virgin Islands and Brazil respectively, showed 
the incidence to be slightly higher m persons between 20 and 70 than 
in those under 20 years of age If confirmed, this will constitute a fur- 
ther difference between virus IH and virus SH hepatitis 

Incidence —Apparently sporadic cases of virus hepatitis frequently 
are encounteied, one or more cases usually being present throughout 
the } ear on the medical wards of most large hospitals Numerous epi- 
demics of infectious (virus IH) hepatitis have been reported m the 
literature, and during the war years were frequent and involved both 
civilian and military populations 8 G2 In the Mediterranean area alone, 
m which tens of thousands of cases occurred in United States Arrnv 
troops (and in those of other nations as well), Gauld‘ ,8a reports that 
the case rate m certain military units occasionally was so high as to 
inxohe 40 to 50 per cent of the total command In the Pennsylvania 
summer camp outbreak m I944, 20 65 per cent of the total camp popu- 
lation acquired the disease within a period of seven weeks It is evi- 
dent that infectious hepatitis may be classified as a common disease 
of great public health importance, exclusive of the nomctenc cases 
which undoubtedly would considerably increase the total incidence. 
The disease has recently been made reportable m some states and a 
more precise indication of the true incidence in this country may be- 
come available from accumulated facts of this type 

Although data on the incidence of homologous serum (virus SII) 
lepatitis are e\en less adequate, it also appears to have been high 
during recent xears In United States Army troops dunng 1942 over 



Advances in ecowudge of "Yikus kef vims’" 


1417 


23,000 cases followed the administration of certain lots of vrllow 
fever vaccme that apparentl) also contained virus SH 54 It his not been 
posable to estimate the number of cases resulting from the 1 irgc m.i1l 
use of blood and plasma transfusions during the war ye in, but ill nil 
cases of what appears to be this disease ha\ c been observed m battle 
casualties. 15 In civilian hospitals also the disease apparuith is In mg 
recognized with increasing frequence ' ,3 - 11 Tlu re is re -l«on to l>c- 

heve, therefore, that the disease ma> be commonly encountered and 
constitute an important public health problem of the future \\ hclhct 
it occurs in epidemic or sporadic form ob\ iousIj depends on the mini 
her of persons who receive infective material parcntcraUv 
Morbidity and Mortality —The appircutlv low moibiditv of this 
disease fn children lias led to the idea that infectious (unis 111) 
hepatitis is a relatively innocuous disease Although this mnv he Inn 
m children, m persons of military ige it is a disuiSL of high morbidity 
According to Gauld, 48 * among Umted States Ami) 501(11011 in the 
Mediterranean Theater, it was the greatest cause of disabling Illness 
and resulted in a greater loss of effective mail power (duo to the 
relatively long period of disability, which averaged appiovlmatob 
sixty days) than malaria. The mortnlit) fortunately appeals to he low, 
apparently being approximately Off per cent III some t pldunks, 
principally involving children, there has boon no mortnlit) , w this again 
possibly being related, in part, to age. The general condition of the 
patient before the onset and differences hi tin vinth net of \ ai (oils 
*01005 of virus also may be related to tho mortnlit) lltotniso of the 
high incidence however, Gauld* 5 * states that it w is ono of tho pi 111 
apal medical causes of death among United States Army hoops In 
the Mediterranean Theater despite the low mortality into 
The morbidity of homologous serum (virus S1I) hepatitis itppairntly 
Is at least as great as that of infectious (virus 111) hepatitis Mill mot 
tnhty has varied from Off per cent, reported for llio 10 12 United Matt s 
Af n 'y outbreak after yellow fever vaccine inoculations, to estimates 
°i much higher figures (6 to 19 per cent) for some Siimlloi UUllilt a) s 
related to other materials <7 53 Some observers arc oouvlllti d lltnl the 
mortality from this disease is greater tlinn from lull cllons (lints III) 
‘epatitls. A poor nutritional state and tho existence of olln t llljtll leu 
adore the onset have been suggested ns /aclois In the lllgliei Him 
ty of some series 33 It also seems possible llinl some shullis ol 
v nis are more virulent than others 

ncnhnllon Period —The usual incubation pilloil of IllleiilliUS 
ta^rus IH) hepatitis apparently ranges from two to sis uei Is " 

— ^ 35 33 Experimental studies have indleali d, ImWeVei, lliai 
P^ain factors influence the length of this polled Thus, < Udeiiee lias 
tadTi obtained that a decrease in tho fiiiant/l) of Vitus III mluilulsteied 
rally to volunteers resulted in a slatfsth ally t.l|'Nlllniiil plulunl'alliai 


l 
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of the incubation period as compared with that of controls, although 
in the absence of evidence of attenuation or decrease m the viru- 
lence of the virus, the prolongation did not extend beyond thirty- 
seven days 20 22 In other experimental studies m which conditions were 
favorable for attenuation of virus IH before its oral administration to 
human volunteers, an even greater prolongation of the incubation 
period was noted, the interval between inoculation and the onset of 
mild hepatitis being as long as sixty-five days 20 It is noteworthy, how- 
ever, that the prolongation of the incubation period associated with 
tins strain of virus IH was noted only when it apparently was attenu- 
ated, as suggested by the mildness of the ensuing disease during which 
none of die subjects developed overt jaundice or incapacitating 
symptoms 

The incubation period of virus SH hepatitis characteristically is 
widnn the range of two to four and one-half months, although the 
literature suggests an extreme range of one to six months 8 47, 53 No 
influence on the interval between inoculation and the onset of acute 
hepatitis has been demonstrated conclusively in connection with the 
parenteral administration of small or large quantities of serum or plasma 
containing virus SH, although it is quite possible that some variation 
m the wide range of two to four and one-half months may be the re- 
sult of differences in the quantity administered Although the interval 
between inoculation until virus SH and the onset of acute hepatitis 
is long, the occurrence of transient mild symptoms, occasionally .as- 
sociated until laboratory evidences of mild hepatic disturbance and 
suggesbng earher activity of the virus, has been noted in some in- 
stances during the long interval 23 

Immunity —The reported epidemiologic data indicate that an 
attack of infectious (virus IH) hepatitis usually is followed by a rel- 
atively permanent resistance to reinfection until the same virus 3c 6 2S 
33 4su 5? studies m human volunteers by Neefe, Stokes, and Gellis 22 28 
and by Havens 33 have confirmed the presence of resistance to rein- 
fection with virus IH during the first year after an infection with 
this virus Such studies also have provided evidence of an antigenic 
similarity between a strain of virus IH isolated in Pennsylvania and 
one isolated m Sicilv, volunteers being resistant to infection with the 
latter after recovery from a previous infection with the former 22 Two 
other observations suport this experimental evidence suggesting an 
antigenic similarity between the United States and Mediterranean 
strains of virus IH There is considerable evidence to support the be- 
lief that tiie resistance of persons over thirty years of age to virus IH 
is due, at least in part, to acquired immunity If so, the evidence 
indicating that the group resistance of United States Army soldiers 
o\er thirty vears of age to infection with Mediterranean strains of 
virus IH was greater than that of the younger age groups suggests an 
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antigenic similarity between the Mediterranean strains and those 
previously encountered in the United States The fact that human 
immune serum (gamma) globulin prepared from plasma obtained in 
the United States was effective, in doses as small as 0 06 ml per pound, 
in protecting against both the United States and Mediterranean strains 
of virus IH also provides suggestive indirect evidence of an antigemc 
similarity 09 Second attacks (not relapses) of infectious (virus IH) 
hepatitis have been reported with frequencies estimated at 2 to 5 per 
cent.* 4M - 51 Some of these data, however, were obtained in areas where 
exposure probably was great and obviously could not be corrected for 
the unrecognized mapparent nonlcteric cases Gau]d ,sa has suggested, 
therefore, that the true incidence of second attacks under ordinary or 
cumstances probably is much lower and it seems likely that they are 
no more frequent than second attacks of measles or mumps Further 
more, in the absence of specific diagnostic tests it is not possible to 
assume that the recorded second attacks always have been due to the 
same virus responsible for a previous attack. 

The only data concerning homologous immunity following virus 
SH hepatitis are those obtained experimentally in volunteers Oil 
pbant, 3 - and Neefe Stokes and Gellis— 38 have demonstrated re 
sistance to reinfection with virus SH for periods up to eighteen months 
after an initial infection with tills virus As these studies did not extend 
beyond that interval, the duration of such resistance to the homologous 
'’ims has not been determined, but it seems probable that it is like 
that following infections with virus IH, of long duration 
Although infections with both viruses IH and SH apparently are 
followed by resistance to reinfection with the homologous virus such 
homologous resistance is not effective against the heterologous virus 
(HI and SH) The confirmation by experimental studies 12 ’ M M of the 
epidemiological data 4 ** 87 indicating the existence of homologous im 
m unity but an absence of cross immunity appears to provide conclusive 
evidence of at least antigenic differences between the two -viruses 
Uhphant* 7 has reported experimental data suggesting a cross immunitv 
between a strain of virus SH and one considered to be a strain of virus 
IH His data show, however that this strain of virus IH injected 
parenterally into normal volunteers induced hepatitis after an interval 
a Pproximately three months the behavior thus being more char 
“(eristic of a strain of virus SH than IH The strain was considered to 
re one of virus IH on the basis of the history of the case from which 
t had been Isolated Because designation of a hepatitis virus as a 
strain 0 f virus IH or SH on the basis of the history of the case is sub- 
h t° error it seems possible that Ohphants strain of virus IH ac 
mmv may havo been one of virus SH Furthermore the ages of 
JJtipnanti subjects used in the cross immunity study were not men 
umed, n factor of considerable importance in interpretation of the 
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results because of the decreased susceptibility of persons over thirty 
to virus IH The results of this experimental study thus do not neces- 
sarily differ from the experimental results obtained by others , 22 33 
which are supported by the results of epidemiological studies 48 ® 57 
and indicate a lack of cross immunity 
The increased resistance of groups over thirty years of age to infec- 
tious ( virus IH) hepitatis suggests that this virus may be sufficiently 
widespread to immunize most of the population by apparent or m- 
apparent infections during the earlier years of life Experimental evi- 
dence of immunization by inapparent infections with this virus has 
been obtained by Neefe, Gelbs and Stokes 22 On the other hand, the 
limited data available suggest that there is no decrease m suscepti- 
bility' to virus SH with increasing age To speculate on the basis of 
present knowledge concerning the method of dissemination of this 
virus, one might postulate that the absence of increased resistance 
among the older groups might be due to infrequent exposure to this 
virus during early life This possibly may be the result of a limited 
distribution of the virus due to infrequent opportunities for entry into 
the human host by the parenteral route, the virus apparently being 
relatively inactive when entry is by other routes These observations 
if correct, are also of considerable importance m the explanation of 
die different results obtained in the prophylactic use of human immune 
serum (gamma) globulin m the two types of virus hepatitis 
Methods of Transmission —Infectious (Virus IH) Hepatitis —Be- 
fore discussing the possible methods of transmission of infectious (virus 
III ) hepatitis, a brief consideration of the general characteristics of epid- 
emics appears desirable 8 - 20, 20, 80 48c 49 > 50, 50 D8 > co > co - 01 C2 > 03 > 04 Ep- 

idemics usually occur under conditions winch favor crowding and de- 
terioration of general sanitation and personal hygiene Such conditions 
are prevalent in times of war and, in peace time, are encountered most 
frequently m camps, institutions and within certain family units 
Gauld 48 ® states that the typical and most frequently occurring type of 
epidemic is not explosive in character, but rather runs a leisurely course, 
taking from three to three and one-half months to spread through a 
gn en population In tins type, the epidemic is likely to begin with an 
initial case followed by single, or sometimes several, additional cases 
occurring at one to three week intervals Tins also is the typical course 
of outbreaks within families In addition to this common type of epi- 
demic pattern, at least four epidemics 20 48c cs » 00 have been reported in 
which the onset was more explosive and the subsequent course of the 
epidemic more rapid This pattern is characteristic of that usually noted 
with mass infection from a common source, and m these instances the 
x irus apparently’ was disseminated bv contaminated drinking water 
As no host of hepatitis viruses other than man has been established, 
current theories of the modes of transmission refer to appparently or 
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inapparently infected humans as the common source of these viruses 
The existence of hosts other than man has not, however, beeD excluded. 
Tho different characteristics of certain epidemics of this disease indicate 
that more than one method of transmission is involved. The pattern of 
the common type of epidemic has been regarded as indicative of some 
form of direct or indirect transmission from person to person. 4 ®* On the 
other hand, it seems possible that such a distribution of cases occasion 
ally might result from a common source subject to intermittent con- 
tamination with only very small quantities of virus IH or to one, such 
as drinking water, subjected to procedures which partially, but not 
completely, eliminate and/or Inactive any virus that may be present 
In some epidemics of this type, respiratory transmission has been 
considered more compatible with the epidemiological observations than 
any other method 80 40 00 04 0:1 and Gauld 4 ®* has suggested that the 
seasonal trend of this disease favors a respiratory means of transmis- 
sion On the other hand, the epidemic disease frequently has failed to 
spread in an apparent form under conditions which should be favorable 
for respiratory transmission (in hospital wards, etc. ) « os n Further- 

more, experimental attempts to demonstrate the virus in nasopharyn 
geal washings obtained from patients during the preicteric and icteric 
stages of the disease with one possible excepbon, have been unsuccess 
ful The experimental studies have not, however excluded the naso- 
pharynx as a source of the virus during some portion, perhaps very 
brief of the incubation period. In addition, the nasopharyngeal wash 
tags tested may havo been obtained from cases infected by a route 
oilier than the respiratory tract, and it is possible that the presence 
of virus in the nasopharynx may depend on whether or not it was the 
initial portal of entry The possibility of the existence of such a factor 
receives some support from the reports of a high incidence of upper 
respiratory symptoms during the preicteric phase of tho disease in some 
epidemics and their apparent infrequency in other epidemics This 
might account for our failure and perhaps that of others, to demon- 
strate the virus in nasopharyngeal washings obtained from patients 
or volunteers fa whom the disease had been induced by oral inocula 
tion Thus respiratory transmission has not been excluded as an im- 
portant factor in samo epidemics, although supporting experimental 
data nro lacking 

Experimental studies have shown conclusively that virus IH may be 
transmitted by j mrcntcral injection ( or oral ingestion ) of infected blood 
or its products Although transmission by this means is thus possible 
it may account for only a minority of the clinically apparent infections 
Most of tho outbreaks of hepatitis that clearly have been related to the 
injection of blood or its products have been more characteristic of the 
typo associated with virus SH Experimental results obtained with 
strata of virus IH offer a possiblo explanation for n “'M- 
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compared with virus SH, of apparent virus IH infections transmitted 
b\ tiie parenteral route This strain of virus IH m serum, although 
highly elfective m inducing hepatitis when administered orally to volun- 
teers, was relatively ineffective in inducing the disease when admin- 
istered parenterally to normal persons In spite of the relative resistance 
of normal volunteers to this strain of virus IH administered parenterally, 
those who previously had had hepatitis due to virus SH were highly 
susceptible to the same parenterally administered virus IH Further- 
more, other strains of virus IH S 34 apparently were nearly as effective 
in inducing the disease in normal persons when administered paren- 
terally as when administered orally It would appear, therefore, that 
virus IH may be transmitted by parenteral injection of blood or its 
products as frequently as or more frequently than virus SH, but the 
incidence of clinically apparent infections resulting from such trans- 
mission may be lower, due, in part, to the relative resistance of normal 
persons to certain strains of virus IH when entry is by the parenteral 
route 

Theoretical observations (see “Prevention and Control”) concerning 
the risk of acquiring hepatitis from blood products and concerning some 
of the factors that may be related to the apparently different results 
obtained with human immune serum (gamma) globulin in the pro- 
phylaxis of virus IH and virus SH hepatitis also afford a possible ex- 
planation for the apparently lower incidence of obvious infections of 
the virus IH type associated with use of pooled blood products Thus, 
relatively small pools of adult plasma may contain sufficient specific 
protective substances to neutralize or inactivate virus IH, whereas, 
according to the theory, such pools might not contain sufficient specific 
protective substances to neutralize or inactivate virus SH 

As the high incidence of virus IH hepatitis in recent years thus does 
not seem to be adequately explained by respiratory transmission or by 
parenteral entry m infected blood products, other methods of trans- 
mission have received increased consideration Experimental studies 
have shown conclusively that virus IH frequently is present in the 
feces of persons with the active disease, regardless of whether entry 
has been by the oral or parenteral route, and that it is highly effective 
m inducing the disease m normal persons when it enters by the oral 
route Tlie intestinal-oral circuit of the virus thus has much experi- 
mental (and epidemiological) evidence to support it as one of the 
natural mechanisms for its perpetuation and spread from person to 
person f - 2 - c ^ ^ 03 On the basis of our present knowledge, there- 
fore, it wmuld appear that a common source of this virus is the feces of 
infected persons, and that anything subject to direct or indirect con- 
tamination with human feces must be considered a potential means 
of transmission The resistance of the virus to conditions which inacti- 
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disinfected water may be one source of occasional sporadic cases or of 
some small outbreaks of infectious (virus IH) hepatitis which do not 
conform to the usual pattern of water-borne infections 

Transmission of the virus from feces by the other means mentioned, 
particuarly by personal contact and fomites, appears highly probable 
and could account for the pattern of the “typical epidemic” as well as 
could respiratory transmission 

Thus, both experimental and epidemiological evidence indicate that 
the mtestmal-oral circuit is one of the important mechanisms involved 
in the spread of this disease Respiratory transmission as a cause of 
some epidemics and sporadic cases remains a strong possibility on the 
basis of epidemiologic data, but proof of its importance is lacking 
Tiansmission by the parenteral introduction of infected blood or its 
products may occur, but possibly accounts for only a small proportion 
of the apparent infections with this virus 

Homologous Serum (Vmus SH) Hepatitis —The problems con- 
nected with the transmission of homologous serum (virus SH) hepatitis 
appear to be somewhat different Conclusive experimental evidence has 
been obtained that tins virus may be present in the blood during the 
incubation penod long before the onset of acute hepatitis, as well as 
during the active disease It also seems probable that certain persons 
may at times cam' this agent in the blood stream without ever develop 
ing chmcal manifestations of acute hepatitis This is suggested by the 
fact that donors who have contributed to certain plasma pools which 
subsequently were shown to contain virus SH frequently have had no 
history suggestive of previous hepatitis and subsequently have de- 
\ eloped no signs of the disease during a prolonged follow-up penod 
As pieviously stated, Findlay and Martin 31 have presented evidence 
suggesting that this virus was present in the the nasopharyngeal secre- 
tions of patients m the early stages of the active disease This, how- 
ever, has not been confirmed, and epidemiologic data suggest that this 
virus (SH) seldom is acquired through personal contact alone 315 ' 0 At- 
tempts to demonstrate the presence of virus SH in the feces of patients 
watli the active disease by both oral and parenteral inoculations of 
volunteers have been unsuccessful 32> 30 Finally, the oral administra- 

tion of plasma known to contain one strain of this virus and highly 
effective m inducing the disease when administered parenteralhj, has 
failed to induce the disease m volunteers, suggesting that some strains 
of this agent may be relatively ineffective when entry is by the oral 
route - 3 

The failure to demonstrate this virus consistently in human biological 
materials other than blood or its products and the apparent ineffective- 
ness of certain strains when entry is by the oral route have indicated 
that the pnncipal source of infection with this virus is from blood or 
its products and that transmission occurs most frequently as a result of 
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the parenteral introduction of such mater i a l s The relatively infrequent 
opportunities for this type of transmission may be a limiting factor in 
the distribution of this virus Such transmission of virus SH (and also 
virus JH) may result from transfusion of blood, plasma, serum or their 
products or from their inclusion in biologicals which are ad mi ni s tered 
parenterallv for diagnostic, prophylactic or therapeutic purposes The 
last mentioned mechanism is dramatically illustrated by the 1942 epid 
emic among United States Army soldiers Injected with yellow fever 
vaccine (containing human serum) for prophylactic purposes 8 ' “ 
Recently It has been suggested that the use of improperly sterilized 
syringes and needles may account for some instances of transmission 
of the virus 4 " “ 44 46 40 70 71 Experimental studies have shown that 
parenterally injected quantities at least as small as 01 milliliter of in 
fective serum are sufficient to induce the disease * 72 The resistance of 
these viruses to procedures which destroy bacteria has already been 
mentioned. The survival of bacteria in syringes and needles which 
have been washed, rinsed and passed through disinfecting solutions 
has been demonstrated, and the survival of the more resistant hepatitis 
virus under such conditions is even more ldely Subsequent use of 
such syringes and needles for parenteral Injection may suffice to trans- 
mit this virus Recent studies have also suggested that the use of such 
syringes and needles merely for withdrawal of blood, without the 
intentional Injection of any of the syringe contents, may be sufficient 
to transmit the virus Thus, the temporary occurrence of a negative 
pressure within a vein following release of a tourniquet applied as an 
aid in the withdrawal of venous blood, apparently is enough to with- 
draw minute quantities of the needle contents. In addition, when the 
flow of blood is inadequate during venipuncture, considerable suction 
frequently is applied Intentionally, and the resulting negative pressure 
easily might draw into the vein small quantities of the contents of 
tho syringe and needle. 

Finally In any disease in which the virus is present in the blood 
and in which minute quantities of blood ore sufficient to carry the 
infectious agent, the possibility of transmission, biological or median 
leal, by biting insects must be considered No definite evidence how 
ever, of such transmission has been recorded to date 

It is apparent that the recognized methods of transmission of virus 
SH are oil artificial As no other source or natural method of transmis- 
sion of virus SH has been definitely established, the origin and natural 
perpetuation of this virus remain a mystery The lad of any suitable 
explanation for its natural perpetuation has led some to question its 
differentiation from virus IH Tho strong evidence indicating a differ- 
ence in these agents does not, however, justify the assumption that 
they originally vvero identical merely because of the lad of an expla 
nation for the natural perpetuation of virus SH The possibility that 
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virus SH represents some modification or mutation of virus IH cannot 
be excluded, although experiences with mutations of other organisms 
suggest that the general immunological characteristics tend to be pre- 
served Finally, the possibility that bitmg msects may play a role in 
the natural perpetuation of this virus is worthy of consideration 

PATHOLOGY 

The previous concept of the pathology of this disease, based on the 
contention of Virchow 73 that the essential lesion is an obstruction of 
the extrahepabc bile passages due to a mucous plug ( which led to the 
term “catarrhal jaundice”) is no longer tenable During the first world 
war, Eppmger 74 revealed the true nature of the lesion of virus hepatitis 
as an inflammatory process involving the hver parenchyma The sub- 
sequent studies of Roholm and Iversen 75 and those of Dible, McMichael 
and Sherlock , 70 m which the hepatic lesions present at different stages 
of the disease were investigated by means of hver biopsies obtained 
from nonfatal cases, contributed much to the understanding of the 
disease 

Dible and his associates studied the hepatic pathological changes m 
fifty-six cases of nonfatal acute hepatitis The group included fourteen 
cases of so-called epidemic hepatitis, five cases of jaundice following 
the injection of mumps convalescent serum, two cases of jaundice after 
the transfusion of serum, and thirty-five cases of delayed jaundice fol- 
lowing arsenotherapy (which now is presumed to be a form of virus SH 
hepatitis in which the agent is transmitted from blood 30 by contam- 
inated needles or syringes) The common finding m all cases was an 
hepatic inflammation of varying intensity and distribution Regardless 
of the etiology, one type of case could not be differentiated from an- 
other by histologic criteria ( No differences between the changes asso- 
ciated with virus IH hepatitis and those with virus SH hepatitis have 
been reported to date ) The essential changes consisted of hepatic cell 
necrosis and autolysis and of leukocytic and histiocytic infiltration 
The centers of the lobules showed the first of these changes to the 
most marked degree, and the periportal spaces had the greatest cellular 
infiltration In cases mdd from the beginning, or m which die lesion 
was retrogressing, the periportal cell accumulations predominated In 
the more severe cases, hepatic cell necrosis and autolysis were out- 
standing and the leukocytic and histiocytic infiltration was more xvide- 
spread Some specimens exhibited nodular hyperplasia and cirrhotic 
changes As a rule, diffuse hepatitis was found to heal completely and 
mpidh , a process substantiated by the findings of Lucke 77 In some 
patients who had prolonged courses slight fibrosis was noted m the 
portal zones even after apparent clinical cure The mechanism of the 
production of jaundice was thought to involve the disruption of the 
h\er cell columns and their intercellular bile canalicuh, the functional 
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inadequacy of the damaged cells, and the plugging of the canahculi 
with bile thrombi There was no evidence of bile retention in the inter- 
lobular branches of the bile ducts, further demonstrating the intra 
lobular nature of any obstruction to the outflow’ of bile that existed. 

For and his associates 18 reported similar observations of cases that 
occurred in Brazil They occasionally noted, however, the changes of 
nonobstructive biliary cirrhosis During the recent war Mallory and his 
associates made extensive studies on liver biopsy specimens obtained 
from many cases of nonfatal infectious (virus IH) hepatitis Additional 
contributions to the knowledge of this aspect of virus hepatitis are to 
be anticipated from their as yet unpublished reports 
Lucke 1 ® has made a notable study of the pathology of fatal cases of 
virus hepatitis (a strain of virus SH present in certain lots of yellow 
fever vaccine appears to have been responsible for most of these) 
The inv olv ement of the liv er was not uniform Complete destruction 
of the parenchyma leaving only skeletal remnants of the lobule, was 
observed in some areas whereas m others destruction was incomplete. 
The destruction apparently affected only the liver cells, the framework 
and sinusoids remaining unaltered In and about the areas of destruc- 
tion an inflammatory’ cellular reaction was observed. Some of the effer- 
ent veins were the site of a marked endophlebitis In some instances 
new tissue, which grossly appeared nodular or tumor like, and which 
microscopically presented an abnormal lobular structure suggested 
hyperplasia of surviving cells This tissue was markedly ischemic and 
overladen with bile, apparently doe to obstruction in tile intralobular 
canaticuli, the extralobular bile ducts appearing normal. The regional 
lymph nodes near the liver were edematous and often hyperplastic. 
In the gastrointestinal tract, edema was commonly found and in about 
15 per cent of the cases a phlegmonous inflammation, particularly in 
the cecal region was observed The kidney usually showed cholemic 
nephrosis In about 15 per cent of the cases one or both of twu types 
of changes were observ ed in the brain an acute nonspecific degenem 
hon of gangbon cells or a mild meningo-encephahtis Hemorrhages 
frequently were observed, particularly in the lung, intestine, epi 
cardium endocardium and kidney Ascites was found in about two- 
thirds of the cases 

Lucke also studied the structure of the livers of fourteen persons one 
week to fourteen months after recovery from virus hepatitis, the sped 
mens having become nvadable ns a result of unrelated fatal aeddents 
°r disease 77 The bvers in oil appeared grossly normal M icroscoplcally 
the appearance varied somewhat with the interval elapsing after the 
time of clinical recovery but m each instance the integrity of oil liver 
lobules was preserved In about half of the cases persistent cellular 
infiltTOtion was noted in the portal triads but significant scarring was 
not observed in any On the basis of these findings Lucke concluded 
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that complete restoration of the hepatic parenchyma occurred m the 
nonfatai cases of virus hepatitis in which clinical recovery had been 
achieved 

I have reported the findings m liver biopsy specimens obtained 
from two volunteers who, after subsidence of the jaundice associated 
with induced virus IH hepatitis, continued to have mild incapacitating 
symptoms for eight to ten months (chrome active nomctenc hepati- 
tis) 80 During the last few months during which the symptoms per- 
sisted, most of the commonly used laboratory tests for hepatic dis- 
turbance gave normal results The liver biopsies, obtained during the 
sixth and ninth months after the onset of the disease, showed evidence 
of mild persistent hepatitis characterized chiefly by leukocytic and his- 
tiocytic infiltrations in the periportal spaces and, in one of the cases 
and to a lesser extent, within the lobules The liver cells appeared rela- 
tively normal 

It is apparent that a few of the patients with virus hepatitis develop 
a chronic form of the disease The findings m some such cases in 
which the outcome was fatal are included m the senes of Lucke men- 
tioned previously The outcome, in terms of pathological anatomy, of 
those cases m which the disease persists m a chronic form for long 
penods has not been definitely estabhshed It has been suggested that 
m some of these cases portal cirrhosis may develop, but this has not 
been proved Likewise, it has been suggested that some of the cases 
of hypertrophic biliary cirrhosis actually may be a chronic form of 
virus hepatitis Watson and Hoflfbauer 25 recently have reviewed the 
problem of prolonged hepatitis and its relationship to the development 
of cirrhosis Cases considered to illustrate the transition from hepatitis 
to cirrhosis are presented In these cases, the findings were similar to 
those of hypertrophic biliary cirrhosis (Hanot) They suggest the term 
cholangiohbc cirrhosis” as more appropriate and distinctive and dif- 
ferentiate it from the livpertrophic fatty hver which represents an inter- 
mediate stage between the fatty hver and the atrophic cirrhosis of 
chronic alcoholics or other conditions associated with dietary deficiency 
They also suggest that the end stages of the cholangiolibc cirrhosis fol- 
lowing prolonged hepatitis may be indistinguishable anatomically from 
ordinary atrophic or portal cirrhosis 

CLINICAL MANIFESTATIONS OF VIRUS HEPATITIS 

The symptoms, physical and laboratory findings and the diagnosis of 
urus hepatitis have been described fully in recent reports 30 8 0 22 23 ' 
"** "O 53 sc G3 so si 82,83 si 83 not warrant detailed consideration 

here Certain clinical aspects, however, are worthy of further empha- 
sis Experience during the recent war has shown that virus hepatitis 
is not the benign disease it has usually been considered on the basis of 
experience with "catarrhal jaundice” in children In adults, the penod 
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o£ disability averages from six to eight weeks “• 83 The disease carries 
a small but significant mortality which may be increased by improper 
management Of considerable importance is the fact that the potentially 
fatal cases cannot be predicted on the basis of the severity of previous 
symptoms Those with the mildest symptoms, even without jaundice, 
may suddenly deteriorate and die within twenty four to forty-eight 
hours Death may occur during the first week of the disease or only 
after weeks or months of illness Because of the unpredictability of the 
disease and the apparently beneficial effects of proper treatment, it 
appears that all cases, regardless of the severity, should be treated as 
potentially fatal cases even though the actual mortality is low The de 
velopment of mental symptoms other than simple depression, pernicious 
vomiting and ascites during the course of hepatitis may afford the first 
cluneal suggestion of an impending fatal outcome 
The manifestations of the typical case of "infectious (virus IH) 
hepatitis" do not differ from those familiar to all from the textbook 
descriptions of so-called “catarrhal jaundice' with its preictenc, icteric 
and convalescent stages Homologous serum (virus SH) hepatitis is 
clinically indistinguishable from infectious (virus IH) hepatitis al 
though fairly consistent differences in the types of onset have been 
hotel Thus, the onset of the former is likely to be rather insidious with 
a slowly progressive increase in the symptoms, and the temperature 
frequently is normal throughout the course of the disease The picture 
frequently has no resemblance to an infectious process In contrast, the 
onset of virus IH hepatitis, regardless of whether the routo of entry is 
oral or parenteral, tends to be abrupt with fever and general symp 
toms that are common to the onset of a variety of acute febrile illnesses 
Fever also appears to bo common in the milder nonicteric cases These 
(inferences are apparent only during the first few days of the respective 
diseases, thereafter the course of virus IH hepatitis and virus SH 
hepatitis are entirely si mi l ar and are characterized more by the man 
ifestations of liver injury than by those of an infection. Unfortunately, 
the variability of the disease in individual cases does not permit dif- 
ferentiation of virus IH hepatitis from virus SH hepatitis on the basis 
of the type of onset 

That virus hepatitis may occur in a form without overt jaundice has 
been unequivocally established ■« ftna a o u i. Recognition of 
tills form of the disease is essential because of its epidemiological im 
fiortancc and because inadequate treatment may lead to prolonged ill 
ness, relapses and occasionally a chrome form of the disease The inci 
dcncc of hepatitis without jaundice probably varies with age, manage- 
ment, the previous general condition of the patient and the virulence 
of tho virus In different epidemics the estimated incidence has varied 
from 28 to SO per cent of the total number of apparent infections 
Relapse or recrudescence resulting in prolongation of tho Alness (and 
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occasionally death) is not infrequent 80 8 -’ 83 83 The exact incidence 
has not been estabhshed and may vary with the strain of virus, the 
resistance and condition (nutritional and otherwise) of the patient 
and the type of management Hoagland and Shank 85 reported an inci- 
dence of relapse or recrudescence of 18 5 per cent m 200 well treated 
cases, the recrudescence in 82 per cent following the resumption of 
physical activity' associated with the first grant of liberty or temporary 
hospital discharge An average of twenty days’ additional hospitaliza 
tion was required for these> cases Mild relapses resulting m transient 
to more prolonged periods {up to one year) of partial disability were 
observed m approximately 15 per cent of volunteers who acquired virus 
hepatitis under favorable experimental conditions 80 Relapse thus may- 
occur m spite of the method of management, but an increased incidence 
has been related to premature resumption of activity, intercurrent in- 
fection, tissue trauma, excessive consumption of alcohol and inadequate 
dietary management 83 

Although most patients with vmis hepatitis apparently recover com- 
pletely from tlie disease within eight weeks, an estimated 5 to 20 pei 
cent, probably depending on the conditions mentioned before, do not 
recover completely within a period of four months Barker, Capps, and 
Allen 83 have applied the term “chronic hepatitis , without implication 
regardmg the nature of the pathologic process or the eventual prog- 
nosis,” to tins group of patients with evidence of active hepatitis that 
has persisted four or more months after the onset The group includes 
some who have had well defined relapses as well as others in whom 
the activity of die disease has remained stationary, has increased, oi 
has slowly decreased The cause of the persistence of die disease and 
its outcome in diose of this group who do not have a fatal termination 
has not been estabhshed Whedier or not it is due to continued virus 
activity and whedier the virus is present in the blood and excreta of 
these cases are unsettled problems of crucial importance 
Published reports suggest diat several clinical types of chronic hepa- 
titis may occur 80 8 - 81 80 The pictuie may consist of (1) incapacitat- 
ing symptoms, physical signs including overt jaundice and laboratory 
evidence of hepatic disturbance (chronic active hepatitis with jaun- 
dice), (2) incapacitating symptoms and laboratory evidence of hepatic 
disturbance, with or without physical signs, and without overt jaundice 
(chronic active hepatitis widiout jaundice), (3) incapacitating symp- 
toms without physical signs or laboratory’ evidence of hepatic disturb- 
ince (chronic active hepatitis widiout jaundice, probably frequently 
confused widi psychoneurosis ) , (4) laboratory’ evidences of persistent 
hepatic disturbance widiout symptoms or physical signs (chronic 
inactive hepatitis without jaundice-Barker et al ), and (5) possibly a 
form with persistent nuld jaundice but without symptoms, physical 
signs or laboratory’ e\ ulence of hepatic disturbance other than hyper- 
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bilirubinemia (chronic inactive hepatitis with jaundice?) ° Because of 
the high incidence of virus hepatitis during recent years, the existence 
of many cases of chronic hepatitis appears highly probable Recogni 
tion of such a syndrome and its clinical manifestations is therefore of 
importance if errors in diagnosis are to be avoided Such cases may 
also prove to be of epidemiological importance. 

DIAGNOSIS OF VIBUS HEPATITIS 
As no specific diagnostic test for any of the types of virus hepatitis 
has been developed, the diagnosis is based on clinical and epidemio- 
logical grounds, and some assistance is derived from the fairly con 
sistent, though nonspecific, responses of certain laboratory procedures 
The general diagnostic features of virus hepatitis have been adequately 
described in recent reports Certain aspects, however seem worthy of 
additional emphasis or amplification. The initial problem is the estab- 
lishment of the diagnosis as one of the types of virus hepatitis The 
various conditions from which this disease must be differentiated de- 
pend on the stage of the disease During the preicteric stage or in 
hepatitis without jaundice, tho picture may simulnte that of any acute 
febrile illness. Tenderness in the hepatic area and other evidences of 
bejiatic disturbance (bromsulfalein retention, bilirubmuria and uro- 
bllinogenuria) frequently are found within twenty four to seventy 
two hours after the onset Such indications of hepatic disturbance oc 
cumng promptly after the onset appear to be the most suggestive evi 
dences of hepatitis at this stage of the disease. The frequent occurrence 
of mild to severe abdominal pain often associated with marked tender 
ness and sometimes muscular spasm, at the onset of hepatitis deserves 
emphasis because of its frequent confusion with the similar mamfestn 
tions of an “acute surgical abdomen " Of equal importance, particularly 
in the older age groups, is the recognition of the insidious type of onset, 
in which the chief manifestation is a relatnely silent and progressiie 
jaundice. This is not uncommon with homologous scrum (virus SH) 
hepatitis and may easily be confused with malignant obstructions of 
the biliary tract. Because of the increased prevalence of virus SH 
hepatitis and because, in civilian medidne, transfusions of blood or 
plasma arc given most frequently to persons of the older age groups 
virus SH hepatitis now must be recognized as one of the common 
causes of jaundice in the older age groups The fact that loss of weight, 
sometimes marled, is almost the rule in virus hepatitis is also worthy 
of additional emphasis 

Properly selected hepatic tests are of considerable value os aids m 
tho diagnosis and management of virus hepatitis They frequently 
afford the only evidence of hepatic disturbance in the preictcnc stage 

* Conciurive evidence that this represent* one of Ihe chronic form* or resldo.1 
carets of virm hrpatitf* U JaeVinR 
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of the disease and in some of the cases of hepatitis without jaundice, 
they are also particularly helpful m the evaluation of the completeness 
of recovery during the postictenc or convalescent stage They are useful 
m the icteric stage as aids m the differential diagnosis between hepatic 
and extrahepatic obstructive jaundice and as a means of following the 
course of the disease The information obtained, however, depends to 
a large extent on the tests used In a recent analysis of the results ob- 
tained in this laboratory® 7 with a group of hepatic tests performed at 
frequent intervals throughout the course of infectious ( virus IH ) hepa- 
titis, certain tests that were among the most prompt and consistent 
indicators of the initial hepatic disturbance during the preictenc stage 
often were found to be of little value in detecting persistent hepatic 
disturbance during the postictenc stage of the disease The variability 
of response to individual tests with the stage of the disease and the 
individual patient indicated that a group of tests composed of the total 
and 1' serum bilirubin, urine bilirubin and urobilinogen, cephahn cho- 
lesterol flocculation, thymol (turbidity and flocculation), and brom- 
sulfalem procedures constituted the most reliable minimum group of 
tests for detection of the mild hepatic disturbance associated with cer- 
tain stages and types of virus hepatitis. During the icteric stage, senal 
determinations of the serum albumin and of the serum total and esten- 
fied cholesterol concentrations offered additional valuable information 
concerning the severity and course of the disease Serum alkaline phos- 
phatase was of little value in the study of virus hepatitis except to differ- 
entiate it from primarily obstructive types of jaundice when a normal 
or only slightly elevated alkaline phosphatase m a deeply jaundiced 
patient favored a hepatic type of jaundice 
Although the literature contains no reference to any difference be- 
tween the responses to the various hepatic tests in infectious (virus 
IH) hepatitis and homologous serum (virus SH) hepatitis, recent 
studies m this laboratory have suggested that the responses to the thy- 
mol and colloidal gold tests may be somewhat different m the two 
types of hepatitis 68 In two small but closely comparable groups of 
patients with induced virus IH hepatitis and induced virus SH hepati- 
tis, respectively, the responses to die serum colloidal gold and thymol 
(turbidity and flocculation) tests were less in degree and duration in 
the virus SH hepatitis group than in the other group, whereas the re- 
sponses to the cephalm cholesterol flocculation test were maximal m 
both groups Thus m four of the six patients with virus SH hepatitis 
(with jaundice), normal or only weakly positive responses to colloidal 
gold and thymol tests were obtained throughout the disease The ob- 
served differences m response between these two groups were statis- 
tacallv significant Whether or not this will prove to be a frequent find- 
ing in virus SH hepatitis remains to be determined However, as 
strongly positn e responses at some stage of the disease to these two 
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tests have been the rule m most cases of virus IH hepatitis, the finding 
that normal or weakly positive responses may be encountered in some 
cases of virus SH hepatitis appears to be of clinical importance in 
showing that this does not constitute evidence against the diagnosis of 
hepatitis 

In this laboratory 3 ' ™ the bilirubin excretion test has failed to give 
the consistent responses in normal persons indicated by previous re- 
ports 88 When the test was pe rf o r med at frequent intervals over a period 
of time by the usual technic on each of a group of apparently normal 
healthy young men without history or existing evidence of hepatic 
disturbance widely varying responses were obtained both in the group 
and the individuals It would appear that abnormal results, based on 
the usual criteria, with this test clone should be interpreted with caution 
as evidence of latent liver disease in persons recovered from virus 
hepatitis, particularly those who have normal fasting serum bihrubin 
concentrations and who present no other evidence of hepatic disturb- 
ance detectable by clinical or laboratory means 

TREATMENT OF VIRUS HEPATITIS 
The general management of virus hepatitis and the special meas- 
ures required for certain cases have been considered in the recent re- 
ports of Barker, Capps and Allen, 8 *' 3 of Hughes , 85 Hoagland and 
Shank , 80 and others 88 The present discussion, therefore will refer 
only to the data providing a rational basis for the current principles of 
treatment 

Rest —No specific treatment for virus hepatitis has beeD developed 
Nevertheless, the beneficial effect of nonspecific measures has been 
adequately demonstrated. The results of the studies of Barker and 
associates Hoagland and Shank, and Hughes led them to the definite 
conclusion that physical activity during active hepatitis has an ad- 
verse effect on the course of the disease and that marked restriction 
of physical activity (by complete or almost complete bed rest) until 
convalescence is well established results in a significant shortening 
of the course of the disease and a decrease in the incidence of re- 
lapses and chronic cases The data of these investigators appear to 
provide adequate evidence that restriction of physical activity is one 
of the most important therapeutic measures available for this disease. 
The length of time during which such restriction should be recom- 
mended varies with the individual case and always Is difficult to 
estimate 

Because the available data suggest that resumption of unrestricted 
physical activity while the process is still active ns it sometimes may 
he after symptomatic recovery and disappearance of Jaundice, leads 
to prolongation of the period of partial disability and to nn increased 
incidence of prolonged Alness the decision obviously is important 
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and can be made reliably only with the aid of certain laboratory pro- 
cedures Barker and his co-workers have found the following criteria, 
used successfully in the Mediterranean Theater, helpful m making this 
decision (1) a three week minimum period of bed rest, (2) absence 
of liver tenderness and hepatomegaly, absence of symptoms, particu- 
larly lassitude and anorexia, (3) normal concentration of total serum 
bilirubin (or icterus index) and negative prompt direct qualitative 
Van den Bergh reacbon, (4) normal or only slight impairment of 
bromsulfalem excrebon, (5) a negabve cephalin cholesterol floccula- 
bon test and normal serum alkaline phosphatase were considered de- 
desirable but not essenbal Studies here have indicated that two addi- 
bonal laboratory procedures, the serum thymol (turbidity and 
flocculabon) test and the 1' serum bilirubin reading, are helpful m 
the evaluabon of the completeness of recovery 87 In some instances 
these tests provided evidence of persistent hepabc disturbance that 
was not revealed by those included m the criteria menboned In addi- 
bon, if weight loss has occurred, evidence of increase m weight is 
desuable before resumphon of acbvity 

When physical acbvity is permitted, it should be increased gradually, 
and, if possible, its effect should be checked at intervals by repehbon 
of the laboratory procedures menboned In those pabents who con- 
bnue to have clinical or laboratory evidence of persistent mild dis- 
turbance for a long period, a trial of the effect of gradually increasing 
physical acbvity is warranted If this does not result in aggravabon 
of die laboratory findings or clinical mamfestabons, a gradual return 
to normal physical acbvity is usually tolerated If symptomabc or 
laboratory evidence indicates an adverse effect, it appears judicious 
to restrict acbvity for an addibonal period of bme Barker and his 
co-workers have emphasized the importance of persistence or recur- 
rence of tenderness and enlargement of the liver as an mdex of in- 
complete recovery or recurrent acbvity These findings, however, at 
bmes may be absent m pabents with other evidences of persistent 
or recurrent acbve hepabbs and, m fact, occasionally may be absent 
tiiroughout the disease Furthermore, as tenderness is subjecbve, it 
alone is not reliable evidence of persistent acbvity in all patients 
Dietary Therapy —The only other therapeubc measure generally 
considered of basic importance m the treatment of virus hepabbs is 
die proxnsion of a nutnbonally adequate diet The composibon of the 
recommended diet is based on the results of experiments in animals 
which have shown that certain dietary factors are mfluenbal in in- 
creasing or decreasing the suscepbbihty of the hver to injury and m 
hastening or diminishing the rate of repair of the previously damaged 
lner 00 5,1 Furthermore, it has been possible to induce hepabc necrosis 
and cirrhosis (similar to the portal cirrhosis of man) consistendy in 
rats simply by the prolonged administrabon of a diet quahtabvely 
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oi quantitatively deficient in certain proteins 01 The addition of the 
essential amino acid methionine alone or of the combination of choline 
plus cystine to such diets has prevented these changes, or, if they are 
already present, has accelerated repair 
Chiefly on the basis of such data and on the evidence which is rap- 
idly accumulating on the beneficial effect jaf proper dietary treat 
ment in some cases of portal cirrhosis and in other types of hepatic 
disease, special dietary measures are considered desirable in the 
treatment of any type of liver disease, Opinions concerning the added 
beneficial effect of special dietary measures and supplements over 
the ordinary diet in virus hepatitis have been divided. The great 
variability in the seventy and duration of this disease makes evaluation 
of the results of any therapeutic measures particularly difficult. Thus 
some have reported beneficial effects from diets high m protein and 
carbohydrate and low in fat, whereas others 10 * have failed to ob- 
serve any apparent influence on the course of the disease associated 
with such diets It appears probable that one factor governing the 
result, particularly m a disease of relatively short duration, is the 
nutritional state of the pabent before the onset of the disease. 

Barker Capps, and Allen 83 and Hughes 80 are convinced that a 
high calonc, high protein high carbohydrate, low fat intake by hepa 
btis patients (many of whom probably had not had nutritionally ado 
quate diets before the onset of the illness) resulted in a decrease in the 
seventy and duration of the disease and a lower incidence of pro- 
longed convalescence as compared with that of a control group who 
received the ordinary hospital diet More immediate effects were ira 
proved morale and more rapid gain in strength and weight These and 
the nonspecific animal experimental data appear to support the value 
of a diet high in total calories, protein and carbohydrate in the treat 
ment of hepatitis 

Recent observations by Hoa gland, Labby Kunkel and Shank, 03 who have 
kindly permitted reference to their as yet unpublished data, have indicated that 
marked restriction of fat intake may not be necessary when such a diet Is pro- 
vided. In fact, no harmful effects were observed from a diet that was relatively 
high in fat ( approximately 150 gm ; principally from milk, cream, butter and 
°£gs) in patients whose protein Intake was correspondingly high. The inclusion 
of a relatively high fat content simplified the maintenance of an adequate caloric 
intake, and tho patients lost less wight during the acute stage of tbo disease 
find gained wight more rapidly during the convalescent stage than did control 
Patients on a diet similar except for a low fat content A more rapid decrease in 
ihe degree of bromsulfalofn retention also was observed in the patients with a 
high fat, high protein intake They emphasize the importance of the type of fat 
to be included and refer to the experimental work of Stcttcn and Salcado Indi 
eating the influence of the length of fatty add chains of the dictarj fat on the 
*cverity of fatty change in the liver of animals defldent In choline** Thus the 
fadusion of at least moderate amounts of "dairy" fats in the hepatitis diet appears 
desirable, provided a high protdn and high carbohydrate Intnko can be main 
talned 
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Data on the valud of dietary supplements such as methionine and 
choline plus cystine m hepatitis are conflicting, but in general suggest 
that these substances aflord no additional beneficial effect over a 
high protein, high carbohydrate 85, 94 diet But such diets already con- 
tain quantities of these substances that probably are adequate, and 
an additional beneficial effect hardly would be expected Another 
limitation on the validity of some of the reported data concerning the 
value of such substances is the fact that, in the animal studies, 01 bene- 
ficial effects were observed only after prolonged administration, 
whereas m some of the studies on hepatitis, the substances were given 
for only short periods 85 01 For these reasons it does not seem justi- 
fiable to discontinue completely the therapeutic trials of methionine 
or cystine plus chohne on the basis of the studies reported to date A 
reasonable attitude concerning the use of methionine or of cystine 
plus cholrne in the treatment of hepatitis would appear to be as fol- 
lows (1) Their routine use does not seem warranted in patients 
whose nutritional status before the onset of hepatitis was good and 
who are able to take a high protem, high carbohydrate, high caloric 
diet within a few days of the onset of hepatitis (2) Further trials 
are warranted m patients in poor nutritional status before the onset, 
m those with alarming symptoms, and m those who are not able to 
consume the recommended diet within a few days of the onset. 

PREVENTION AND CONTROL 

Pre\ ention of Transmission from Individual Active Cases —In 
the m dividual case, virus IH hepatitis frequently cannot be dis- 
tinguished from virus SH hepatitis with certainty The same general 
measures are thus applicable Attempts to prevent direct or indirect 
transmission of the virus from feces, using the sanitary and hygienic 
measures employed m the control of enteric infections, such as bacil- 
lary dysentery and typhoid fever, are indicated Although the interval 
during winch the feces contain the virus is uncertain, such excreta 
tentatively should be regarded as potentially infectious for at least 
a month after the onset Prevention of transmission by blood is also 
warranted This should be possible by adequate cleansing and sterili- 
zation (boiling for fifteen to thirty minutes or autoclaving) of all 
s> r ringes and needles before and after each use, whether for intravenous 
injections or withdrawals or for other parenteral a dminis trations 
Obviously blood from such cases should not be a dminis tered to others 
The possible transmission by needles used for multiple finger punc- 
tures in blood counts should be considered and avoided by adequate 
sterilization between patients Specimens of blood, feces and urine 
from hepatitis patients should be protected from flies and other in- 
sects, and those sent to laboratories for analysis should be marked as 
potentially infectious Although there is no direct evidence indi catin g 
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the necessity of vigorous application of the measures generally used 
for prevention of respiratory transmission, reasonable precautions 
should be taken. 

General Prevention and Control of Infectious (Virus III) 
Hepatitis —Prevention of fecal contamination of drinking water, food 
and milk seems important The resistance of this virus to procedures 
which eliminate bacteria suggests that more stringent disinfecting 
measures than are often applied, particularly in respect to drinking 
water may be necessary The desirability of adequate genera] sanitary 
measures and personal hygiene are obvious 
No method of active immunization has been developed. Recent 
data 13 indicate, however that this may be a future possibility if meth 
ods of isolation and propagation of the virus can be developed 

An effective method of passive protection against virus IH hepatitis 
has become available as a result of the finding 03 which has been 
adequately confirmed , 00 that the intramuscular administration of 
human immune serum (gamma) globulin to exposed persons during 
the incubation period, before the onset of symptoms afforded com 
plete or almost complete protection Such gamma globulin is thus 
indicated as a preventive measure in the presence of a spreading epid 
emic. The present lfmited supply makes its routine use in persons ex- 
posed to sporadic cases impossible Its use in exposed pregnant women 
and persons with other conditions in which any additional illness might 
be disastrous should, however be considered. 

The protective properties of human immune serum (gamma) 
globulin in virus IH hepatitis suggest that adult serums frequently 
contain substances capable of neutralizing or inactivating this virus 
This may explain, in part, the apparent infrequency of outbreaks of 
this type of hepatitis after the use of pooled plasma, as compared 
with the frequency of those due to virus SH 

General Prevention and Control of Virus SH Hepnlitls —The 
lack of a method of demonstrating the presence of virus SH in blood 
or its products, other than by human inoculation, is the greatest ob- 
stacle to the prevention of this disease. Exclusion of persons who 
have a history of jaundice as blood donors may be of some value 
Some persons who might present themselves as blood donors during 
the incubation period ot Just at the onset of hepatitis possibly could 
be detected if a group of hepatic tests were conducted routinely Un 
fortunately this is not practical at most blood stations. A single simple 
test, such as the modified methylene blue 07 or modified Harrison spot 
tests 0 ’ for unne bilirubin, could be done routinely ot blood stations 
before a donor is accepted and probably is advisable. The use of the 
simple methylene blue procedure at certain blood-collecting depots 
of the United States Army in the Mediterranean Theater of Operations 
served to exclude a small number of soldiers who unknowingly came 
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m to donate blood just before the onset of hepatitis 09 As yet, however, 
there is no method of excluding as blood donors those who may carry 
the virus without symptoms or evidence of hepatic disturbance Like- 
wise, no generally applicable method of inactivation of the virus m col- 
lected blood or plasma has been developed that does not also render 
these substances unsatisfactory or unfit for use Nevertheless, a prac- 
tical method of inactivation of virus SH in human serum albumin 
solutions without making them unsatisfactory for use 100 has been 
developed by stab ilizin g them with acetyl tryptophane and sodium 
caprylate and heating for ten hours at 60° C The effectiveness of 
shorter periods of heating at this temperature or for the same period 
at lower temperatures was not determined 
Because no practical means of recognizing infected blood, plasma 
or serum (or biologicals containing infected blood products) is as 
yet available, the use of suph materials carries a small but definite 
risk of hepatitis As it seems reasonable that the process of pooling 
plasma or serum would increase the chances of including an infected 
sample, the nsk of hepatitis would appear to be less with single 
units of plasma or whole blood Possibly, however, the risk with 
pooled preparations may depend on the number of different samples 
included m the pool 

Thus most of the blood pools that have been associated with hepatitis have 
been relatn ely small, including samples from less than fifty donors Yet the 
extensile use of human Immune serum (gamma) globulin, prepared from 
large plasma pools composed of several thousands of samples, in the prophyl- 
axis of measles apparently has not induced hepatitis 1,5 As certain other viruses 
in plasma which does not contain their specific antibodies have survived the 
process of plasma fractionation and have been demonstrated m the various plasma 
fractions , 101 some instances of hepatitis might be expected in any extensive use 
of the various products of plasma fractionation if the nsk of including a hepatitis 
virus increased progressively with the number of specimens included in the original 
pool That this apparently has not been so suggests that some specific neutralizing 
factor ma\ be present in the large plasma pools that is not present, or at least 
not in sufficient quantity to be protective, m smaller pools This could be ex- 
plained on the basis that the number of persons who have been immunized against 
virus SH as a result of mapparent or apparent infections may be small, possibly 
due to a limited distribution of this virus If so, the chances of including enough 
plasma with neutralizing properties m the smaller pools also would be small, 
whereas m the large pools of seieral thousand samples a number of specimens with 
neutralizing properties might be included In the case of virus IH, which prob- 
ablv is more widel> distributed, the chance of including neutr alizi ng substances 
maj increase more rapidlv with the size of the pool Thus even small pools might 
contain enough substances to neutralize or inactivate the virus This might account 
for the fact that most outbreaks of hepatitis attributed to the use of pooled plasma 
ha\e had the characteristics of virus SH rather than virus IH On the basis of 
such a tlicorv, the nsk of including a hepatitis vims mav increase progressively 
with the size of the pool, but after a certain point the nsk of acquiring hepatitis 
ma> be decreased b\ the inclusion of increasing quantities of protective substances 
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These theoretical observatioiis are of interest in connection with 
the variable results obtained to date with the prophylactic use of 
gamma globulin against virus SH hepatitis, 1X12 its consistent effective- 
ness to date in virus IH hepatitis already having been mentioned AI 
though a single intramuscular injection of 10 milliliters of gamma 
globulin in battle casualties who have had transfusion? apparently 
has not been effective in decreasing the incidence of virus SH hepa 
htis a significant prolongation of the incubation period has been ob 
served 102 * d When two intramuscular injections of gamma globulin 
(10 milliliters each) were given one month apart, a significant de 
crease in the incidence of hepatitis in battle casualties was observed 10 - c 
In an experimental study m volunteers, 2 ^ mixture of 1 cc of gamma 
globulin with 2 cc. of infective plasma (vims SH) before injection 
or the simultaneous injection at separate sites of 10 mi lh liters of 
gamma globulin and 2 milliliters of infective plasma did not prevent 
the disease or prolong the incubation period. The findings suggested 
that the glob ulin had no effect under these circumstances It seems 
possible that these varying results may be explained in part by the 
theoretical observations mentioned previously, namely, a relatively 
low concentration of neutralizing substances effective against virus 
SH m the gamma globulin preparations used Thus in a pool of several 
thousands of samples of plasma, sufficient neutralizing substances 
might be present to inactivate any hepatitis virus in that pool Like- 
wise two 10 milliliter doses of gamma globulin may have provided 
sufficient neutralizing substances to neutralize or inactivate virus SH 
m infected persons whereas only one 10 milliliter dose may have 
provided enough substances to delay the onset but not to neutralize 
all the virus In the experimental study on volunteers the quantity of 
globulin, particularly if the concentration of neutralizing substances 
was low may have been inadequate to neutralize the quantity of 
vims present Thus the inconsistent results obtained to date with 
gamma globulin in the prophylaxis of virus SH hepatitis do not 
necessarily indicate that neutralizing substances are absent Further 
studies employing larger or multiple doses at different stages during die 
incubation period are obviously indicated before this question can 
be settled 

While awaiting the development of some method for control of this 
virus in plasma, it would seem judicious, in contemplating the use 
of blood, plasma or substances containing blood products, to weigh 
the risk of hepatitis against the indication for the use of such sub- 
stances The indication obviously will frequently outweigh the risk 
of hepatitis but the not infrequent use of transfusions of blood or 
plasma without a definite indication appears inadvisable 
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SUMMARY 

Some of the data concerning the etiology, epidemiology, pathology, 
clinical manifestations, diagnosis, treatment, prevention and control 
of “virus hepatitis” (infectious hepatitis, homologous serum hepatitis, 
etc ) provided by the numerous and extensive investigations of recent 
years have been assembled An attempt has been made to correlate 
these data in an effort to evaluate and perhaps to clarify, to some ex- 
tent, the existing knowledge 
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THE APPLICABILITY OF LIVER FUNCTION TESTS IN 
JAUNDICE OF ACUTE ORIGIN 

Major Eugene M Schloss 
Medical Corps, Army of the United States 

The many contributions dealing with livei function studies during 
recent years have largely been concentrated on the elaboration and 
evaluation of individual tests or on surveys of case groups m which 
various combinations of tests had been apphed At tunes there has 
been a tendency to hover over a smgle test perhaps too closely to 
recognize its hunted field of application, at other times the attempt 
to secure a wide panorama has resulted m withdrawal to such a dis- 
tance that technical variations in the hands of individual workers 
could not be appraised 

To some it may seem that the endeavor to approach the subject of 
hver function studies has too often been marked by the frequency 
with which authors have mvoked a semi-apologetic preface, dwelling 
upon the multiplicity and relative dissociation of hepatic functions, 
the coincidental processes of hepatic cellular degeneration and repan, 
the reserve capacity of the hver and its remarkable power of regener- 
ation, and finally reaching the obvious conclusion that no smgle test 
is adequate to represent the total functional status of the organ at a 
given time These limitations, however obvious, requne frequent repe- 
tition, if only as reminders that this mass of multifunctional, largely 
interdependent cells within a common capsule is highly dynamic 
and must be so studied Furthermore, the value of any laboratory pro- 
cedure is cucumscnbed by the variability of te chni c from one institu- 
tion to another, the laudable ambition of many investigators to super- 
impose minor modifications on original procedures, and the vagaries 
of all concerned— physicians, nurses, patients and technicians alike— 
in the business of securing specimens for study 

Despite these problems and hazards, hver function studies have 
come to represent a sound source of information, diagnostic, prognostic, 
or both, provided their specific spheres of value are understood 
Inasmuch as data concerning individual and comparative studies have 
been clearly elaborated one or many times, at first glance there would 
seem to be no reasonable justification for this contribution However, 
experience m both civilian and military medicine has convinced me 
that hver function studies m general are the subject of a widespread 

From the Gastro-Entorology Section, Medical Service, B illin gs General Hospi- 
, '’ 1 v ort Hamson, Indiana 

•JN ^ 7 
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distrust and are frequently misapplied and erroneously interpreted. 
Far too often for example, a normal galactose tolerance test in a non 
Jaundiced individual has led to an assumption of normal liver func 
Hon, just as a slightly elevated retention of bromsulfalein has resulted 
m the false incrimination of the liver m a patient with cardiovascular 
inadequacy 

It is believed, therefore, that the attempt should be made to survey 
the field of liver function tests in order to outline broadly their 
specific fields of applicability and, because of the inherently dynamic 
nature of hepatic activity, to stress the need for serialization of studies 
In recent years, particularly in the armed forces, the high incidence 
of all types of Jaundice has brought the problem into increased promi 
nence, particularly with regard to the occurrence of Jaundice of acute 
origin 

The phrase, jaundice of acute origin, is promptly recognizable as a 
loose term, embodying both closely circumscribed entities and ill 
defined syndromes In both groups there remains much to be learned 
regarding etiology, infectivity and mode of transmission, as well as 
diagnosis and therapy Their only common features are the path 
ological involvement of tho liver, the occurrence (with one exception ) 
of Jaundice, and a phase, at least initially of acuteness Their preva- 
lence and their frequent Inclination toward chronicity or residual 
damage, often without relation to the seventy of the acute phase, 
render them formidable Any attempt at classification at this time is 
certainly subject to change In the light of new and dawning concepts 
this time we may include, purely for the purpose of this dlscus- 
S T? acut e lone degenerative hepatitis, leptospirosis so-called hepatitis 
'’’™ t Jaundice, chemical hepatitis, acute and subacute yellow 
a ophy and, if it exists as a separate entity catarrhal jaundice. 


A SERIALIZED SYSTEM OF STUDY 

The laboratory observation of jaundice of acute origin may be con 
CTl kd 0 three phases concerned with (1) diagnosis (2) 
iccVnr lte P r0 8n°sis and (3) remote prognosis In other words, we 
, t answer to the questions of (1) whether jaundice is present 
the nnture of its cause, (2) the patients status throughout the 
' e pc , r!od of Alness, and (3) his more remote prognosis as regards 
CU If and residual damage or chronidty 

rnc _, °bvious that such a grouping is based partially on time ele- 
cause n f 0n dements of significant factual information Be- 

pjjy nee d, in many cases, for an immediate appraisal of the 

much* f 53 re gards either prophylactic or definitive therapy 

mu T Ulc data to be obtained from studies of immediate prognosis 
e secured concurrently with data from those of diagnostic 
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import It must be borne m mind that while too great a value cannot 
be placed on such studies, the constantly maintained clinical observa- 
tion of the jaundiced patient remains the major factor in his care, this 
is true equally during the acute period of illness and during the con- 
valescent or chrome phases 

The diagnostic studies represent the attempt to disclose the im- 
pending or actual presence of jaundice and to discover, whenever 
possible, its ebologic identity The immediate prognostic tests dis- 
close, during the acute illness, the effect on the patient of the inter- 
action between the disease agent and the responding mechanisms 
and require frequent serialization to represent truly the dynamic 
changes which occur during the period of acute illness The remote 
prognostic studies, performed after regression of the acute phase, serve 
to guide the assessment of probability of recurrence, of tendency to- 
ward chromcity, and of the status of residual damage and repair 

1 Diagnostic Studies. 

(a) Van den Bergh Reaction 

( b ) Icterus Index Test 

( c ) Galactose Tolerance Test 

( d ) Methylene Blue Test 

(e) Flat Plate of Abdomen 

(f) Leptospira Antibody Titer Determination 

While the great majority of cases of jaundice are readily detectable 
on inspection in good light, the accurate determination of bihrubmemia 
may be necessary in very early cases, cases in which icterus is never 
deep and cases occurring in the presence of atabnne discoloration 
Such a determination is quickly reached by an initial van den Bergh 
or icterus index reading which, m addition, serves as a starting point 
for observation of the flow and ebb of icterus throughout the course 
of the disease 

Little need be said regarding the icterus tndex as representing a 
simple procedure for the rough quantitative estimation of serum 
bilirubin, it is easily performed and, provided there is no great degree 
of lipemic opalescence, hemolysis, carotmemia or lutememia, it is 
sufficiently accurate for practical purposes The potential sources of 
error are largely eliminated by careful observance of technic and by 
the patients total abstinence from food during a twelve hour over- 
night fast Further refinement of procedure is readily secured, when de- 
sired, by the acetone dilution method, but the 50 to 60 per cent lower- 
ing of readings by this modification must be borne m mind when 
comparative studies are made 

As a check on this method of recording bihrubmemia, it is well to 
obtain a truly chemical test as exemplified by the van den Bergh re- 
action This specific estimation of bihrubmemia obviates possible 
physical sources of error but has the disadvantage of requiring more 
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time and care m performance and. In the study of prompt reacting 
bilirubin, equipment not universally obtainable However, in the 
initial study of a case, it is extremely valuable in verifying low grade 
states of icterus, in disclosing the presence of latent, or suhdinical 
jaundice, and as an aid m directing attention to the occasional case 
of hemolytic jaundice This last is particularly true when the Lepehne 
modification of the qualitative reaction is employed, just as the ac 
euracy of the quantitative test is heightened by the use of the Thann 
hauser and Anderson or more recently, the Watson 1 3 * modifications 
Originally proposed by Frank e' in 1931 the methylene blue test 
has lately come into prominence particularly as a result of work by 
Gelhs 5 and others within the past two years A remarkably simple 
procedure, it apparently not only gives information as to the presence 
of acute hepatic degenerative disease but may become positive from 
one to six days before jaundice is observed clinically and a shorter 
Period before hyperbilirubinemia may be detected Further corrobo- 
rative evidence is necessary and studies are widely in progress those 
to date are exceedingly promising. While the study of urobilinogen 
as far back as 1925 by Wallace and Diamond® and the recent quanti 
tativo estimation by Watson and his co-workers 7 appear to present 
parallel information, a reading obtained simply from the mere drop 
by drop addition of a 0.2 per cent aqueous solution of mothylene blue 
chloride to 5 cc of a prebreakfast specimen of urine has the great ad 
vantage of economy of tune, material and availability The problem 
of tho physical, chemical or combined nature of the reaction is yet 
unsettled, but the present theory inclines largely toward the physical 
as being preponderant 

Many definitive studies have been attempted to establish the differ- 
ential diagnosis of jaundice of acute origin ns distinguished from that 
01 a chronic nature Many who have used the galactose tolerance test 
Over a long period of time have found it highly satisfactory,* 0 and at 
■east n portion of the criticism leveled against it has been the result of 
use of widely varied modifications, failure to give full instructions to the 
patient in the collection of specimens the use of the test in non 
jaundiced patients, or failure to serialize the test in order to obtain 
Positive readings at the ebb of carbohydrate functional integrity 
ycogenolysis is not a specialized job for a limited highly trained 
IT a ^ ^' C ^ver 11 B the common labor for which every polygonal 
00 has a great capacity far beyond that which it is ordinarily called 
upon to perform. It is obvious, therefore, that only a diffuse process 
voting the great masses of hepatic cells is apt to produce notablo 
aud measurable alteration of carbohydrate function For all practical 
purposes it may be said that such a diffuse involvement is produced 
crclujively by acute toxic, degenerative or inflammatory processes 
on as ore included in the group here termed jaundice of acute origin 
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It follows, therefore, that tests of carbohydrate function, the galac- 
tose test in particular, are apphcable only to cases of jaundice which 
are due to acute diffuse processes that have become spotlighted by 
the failure to maintain a specified efficiency of carbohydrate metabo- 
lism A positive oral galactose tolerance test, one in which a minimum 
of 3 0 gm of galactose is excreted in a five hour collection of urine 
following die ingestion of 40 gm of the test sugar, makes for a definite 
diagnosis of acute diffuse hver disease and will occur almost invariably 
during the course of jaundice of acute origin 
It must be remembered, however, that such a positive test may not 
appear coincidentally with the onset of jaundice and that such im- 
pairment of carbohydrate function may or may not remain long in 
evidence, possibly no longer than a few days It is also possible, 
occasionally, to obtain a positive test during the late and terminal 
phases of some cases of jaundice of chrome nature, such as cirrhosis 
of the hver or carcinoma of the head of the pancreas, in such instances, 
the test is rarely positive before hepatic cellular degeneration and dis- 
integration have become so extensive that clinical and diagnostic 
studies have established die correct diagnosis It may be repeated here 
diat much of the fadure of appreciation of this test stems from one 
of three sources its use in suspected hepatic disease widiout jaundice, 
its use late in jaundice after carbohydrate functional efficiency has 
returned to normal test levels, or the failure to serialize the study dur- 
ing the course of jaundice in order to record die appearance and dura- 
tion of the carbohydrate dysfunction and its disappearance 

Among other diagnostic procedures should be included a flat plate 
of the abdomen for the possible roentgenographic disclosure of opac- 
ities m the right upper quadrant The occasional presence of a 
"silent stone” to which attention may thus be directed warrants the 
routine use of this measure In addition, whenever possible, an anti- 
body titer for Leptospira icterohaemorrhagiae and L camcola 10 ' 11 
should be obtained While the appearance of a high titer is not to be 
expected in die early phase of the disease, such an initial reading serves 
as a base for later observation in patients whose persistent jaundice 
and clinical course may ultimately point toward Weil’s disease, in 
earlier suspected cases, of course, the parasite may be demonstrable 
m blood smears 

2 Immediate Prognostic Studies 

(a) Prothrombin Time Determination 

( b ) Total Serum Proteins and Albumin-Globulin Ratio Determi- 
nations 

(c) Determination of Blood Chlorides 

(d) Icterus Index Test 

(e) Methylene Blue Test 

(/) Quantitative Urobilinogen Test 
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(g) Determination of Serum Cholesterol Cholesterol Esters and 
Their Ratio 

( h ) Cephaiin Cholesterol Flocculation Test 

Coinciding with the diagnostic studies to be performed initially are 
those procedures designed to determine the status of the patient along 
specific lines which may greatly influence the immediate prognosis 
and the administration of therapy Particularly to be considered are 
the determinations of prothrombin time, total serum proteins and 
albumin globulin ratio, and, in instances of marked fluid loss by 
vomiting and/or diarrhea, blood chloride estimations The notable 
tendency in liver disease toward diminution in the evolution and 
storage of vitamin K , 13 - 11 and the frequency of hypoproteinemla, es 
pedally reflected in the alb umin fraction , 11 are too well known to re 
quiro elaboration. 

This discussion seeks not to inquire into the mechanism of hypo- 
prothrombinemia but rather to stress the importance of disclosing its 
presence in order to insure adequacy of corrective therapy as to both 
time and volume. Similarly, we need not attempt to dissociate the 
various possible components m the production of hypoproteinemla 
to appreciate the urgency for its relief although, in this instance, the 
source or sources of dysfunction, whether the failure of gastric protein 
digestion of small bowel assimilation or of hepatic metabolism, or 
the accelerated tissue activity, may influence the choice of the avenues 
and materials of correction. The early application of these studies is 
indicated, again, both for the prompt administration of specific ther 
apeutic measures where needed, and for guidance m the interpretation 
of the same tests repeated serially during the course of the disease 
Only by serialization of such studies can the value of treatment be 
recorded, the indication for continued or additional measures be ap 
predated or the late development of defidendes he gauged. Un 
doubtedly such determinations go hand in hand with clinical observa 
tlons, hut, besides having confirmatory value, they frequently disclose 
early or minor aberrations prior to the development of grossly observ 
able changes 

In milder cases these studies need be repeated only at seven to ten 
day intervals In more severe cases, the frequency must be governed 
by the composite clinical and laboratory picture. The late development, 
often insidious of abnormally low prothrombin and serum protein 
levels in long-continued cases of jaundice must be kept in mind, and 
die studies repeated until the dinical status of the patient, as well as 
bis laboratory findings is completely reassuring. 

The ascending, plateau and descending phases of acute hepatic 
disease may be observed by one or more of several methods Probably 
the most widely used is tho serialization of icterus index determine 
tlons at three to fivo day intervals or the similar use of the van den 
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Bergh reaction At this point the relatively new use of the methylene 
blue test again comes into prominence Its simplicity and ease of per- 
formance render it available as a daily procedure where so indicated, 
and, pending further investigation, it appears capable of indicating 
a return to normal before blood bilirubin values have reached com- 
parable levels, furthermore, in an appreciable percentage of instances, 
it has been observed to reascend to abnormal levels concurrently with 
the development of clinical relapse at a tune when icterus index read- 
ings remained within the high normal range B 

Again, in the hands of other investigators, the quantitative uro- 
bilinogen estimation has given parallel results with a high degree of 
exactitude, but it lacks the ease and availability of the more gross 
methylene blue method Still other workers follow these phases of 
jaundice of acute origin by serialization of serum cholesterol-cholesterol 
ester determinations in conjunction with the icterus mdex reading 
During the period of increasing jaundice, demonstrated by a rising 
icterus mdex, the levels of serum cholesterol and cholesterol esters 
drop rapidly as a rule, the latter, at tunes, disappearing as the critical 
phase or plateau is readied, both elements may remain stationary for 
several days and then rise to normal levels as the icterus mdex be- 
gins to drop Sudi a phenomenon is, of course, considered of good 
prognostic import Again, however, considerations of economy of 
time, effort and materials come mto play, and the decision as to the 
utilization of the test remains a matter of choice by the individual 
clinician 

It is well here to consider the cephalm-cholesterol flocculation test 
whidi has been very extensively used and, more recently, improved 
upon by the dark-room technic and advances in our knowledge of 
the preparation of reagents Originally proposed for another purpose , 10 
its positive reaction in the presence of hver dysfunction was soon 
recognized 10 17 and its evaluation has been undertaken in many 
laboratories The ensuing reports have varied m their degree of en- 
dorsement of its various fields of utility, chiefly because of the non- 
specificity of the reaction As Wade and Richman 18 stated with re- 
gard to its use in the diagnosis and observation of diffuse parenchy- 
matous disease of the liver, “A negative reaction does not exclude one 
of these lesions Similarly a positive flocculation cannot be mterpreted 
as necessarily indicating hver dysfunction in the presence of other 
systemic disease ” Although it may be readily employed, much as are 
tlie methylene blue, quantitative urobilinogen and other studies for 
such purposes, its dehcacy m the detection of minor grades of hver 
dysfunction, such as that involved m malaria , 10 20 or in the remote 
prognosis of jaundice of acute origin may yet indicate an even more 
fertile field for investigation 
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3 Remote Prognostic Studies 

(a) Bromsulfalein Test 

( b ) Hfppunc Acid Synthesis Test 

(c) Cephalin Cholesterol Flocculation Test 

After jaundice of acute origin has largely subsided, as indicated by 
the return of blood bilirubin levels to normal or slightly elevated 
figures, the more remote aspects of prognosis come into prominence 
While, once more, the clinical observation of the patient is of prime 
consideration, decisions involving the dietary requirements and con 
train di cations, the length of continued rest, the possibility of relapse, 
and the long range outlook for chromcity, residual hepatic damage 
or eventual cirrhosis 21 must be weighed by the laboratory methods at 
our disposal The extent of these later disorders cannot be considered 
lightly by the clinician, the occurrence of cirrhotic changes after an 
apparently latent period, the tendency toward chromcity, and the 
potential danger engendered by impaired liver function in the presence 
of subsequent surgery or intercurrent infection have no invariable 
relationship to the severity of the original jaundice As will be indicated 
!R another report, these more remote developments are apparently 
uio result of interaction of many factors including the prior nutritional 
status of the patient. 

Admittedly the present means of assessing the presence and degree 
of residual liver dysfunction are not so satisfactory as might be desired 
It appears well advised to continue the use of the icterus index and 
methylene blue tests once or twice weekly during the first several 
Neeles of convalescence in order to permit detection of evidence of 
relapse and, whenever possible, initiation of therapy before clinical 
signs actually appear Return of the icterus index to entirely normal 
^vels is frequently long delayed because of gradual resorption and 
jmmination of pigment from tissues in which it has been deposited, 
but any abrupt increase in its level often lias the same significance as 
a recurring positive methylene blue test in pointing toward clinical 
°r sub clinical relapse Only when these findings have leveled off 
mid not until then, can the transition to the bromsulfalein hippuric 
add and other tests be considered profitable. 

i-ew such simple tests have undergone as many alterations and 
modifications of technic and interpretation as has the bromsulfalein 

5l nce the original work by Rosenthal and White 22 22 on the im 
CXcre ^ 0n °f th® phthaleins by the abnormal liver The use 
o the 2 mg. per kilogram body weight dose by some and the 5 mg 

by others, the limitation of the 2 mg dose to jatindiced patients 
mid the 5 mg to the nonjaundiced the study of dye retention at 
various Intervals of tune and by several methods of fractionation all 
ave served to make the interpretation of otherwise comparable 
e es confusing and to cast doubt on the efficiency of the test Much of 
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this difficulty is avoidable if the essential principle of the test and 
the accepted values for each modification be understood The mtro- 
ducbon of a liver-eliminated dye into the blood stream and the exami- 
nation of a serum specimen after a specified interval for determination 
of unelinunated dye depends upon only three factors the known 
normal values for such an interval, the degree of hepatic functional 
efficiency in regard to such elimination, and the status of the blood 
circulatory mechanism Bernstein, Le Winn and Simians 24 demon- 
strated in a substantial senes that, among individuals who were 
free from known hepatobiliary disease, those persons with cardiac 
disorder in whom compensation was mtact presented normal 
bromsulfalem readings, whereas m patients with concomitant 
pulmonary congestion a demonstrable degree of bromsulfalem reten- 
tion was detectable, conversely, study is now complete but not reported 
indicating the influence of circulatory dysfunction on bromsulfalem 
retention in known hepatobiliary disease In the vast majority of 
cases of jaundice of acute origin, however, these factors of possible 
circulatory impairment need not be seriously considered, the chief 
consideration becomes one of the choice of technic and the interpre- 
tation of results of that technic As a purely practical matter, the use 
of the bromsulfalem test during the acute phase of jaundice is not 
justified, it presents no information that is not obtainable m more 
significant form by the studies previously detailed In its proper 
sphere of utility, the problem is largely a matter of the test-load of 
the dye to be introduced, the time interval to be employed and the 
determination of normals for that test period The former standard 
of normal retention amounting to less than 10 per cent of the dye 
thirty minutes after the introduction of a dose of 5 mg per kilogram 
body weight has been brought into question by die normal standards 
set up by Mateer and his co-workers 17 - 25 of total disappearance of the 
dye from the blood stream twenty minutes after the use of the 
2 mg per kilogram dose, and forty-five mmutes after the 5 mg per 
kilogram dose Others use a serial technic with the 5 mg dose and feel 
that normal limits of retention are represented by 10 per cent at 
thirty minutes and 2 per cent at sixty minutes These variations are 
not so widely divergent as to be significantly incompatible, and further 
extensive studies of normal individuals vail undoubtedly clarify the 
situation 

In the hippuric acid synthesis test, the oral administration has largely 
given way to the intravenous technic of Quick, 28 m which 1 77 gm of 
sodium benzoate is used, but the interpretation of the normal values 
in the resulting excrebon is not quite satisfactorily settled In the hands 
of some, the accepted figures are 0 60 to 0 95 gm expressed in terms 
^ enzoic acj d excreted m the urine as hippunc acid, others 28 believe 
that any amount less than 0 70 gm consbtutes evidence of deficiency 
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in hepatic synthesis and still others believe that the lower limit of 
normal excretion should be held at 1 0 gm The consensus of most 
investigations would seem to place this low level of normal function 
at approximately 070 gm. 

For the purpose of estimation of residual damage, either the 
bromsulfalem or the hippunc acid synthesis test may be employed, 
with the former preponderantly the choice of most investigators, who 
agree with Teitelbaum, Curtis and Goldhamer* 7 that Tn the absence 
of jaundice, the bromsulfalein test is the most valuable test in de- 
termining the presence of parenchymatous liver injury ” 

In the light of present wide utilization, it is possible that tho cephalin 
cholesterol flocculation test may come to play an important role in 
disclosing early or comparatively mild degrees of chromaty or damage 
in this phase In the remote prognosis just as m the immediate 
prognosis, the choice of studies is equaled in value by a methodical 
program of serialization. Early after the subsidence of acute jaundice, 
such studies are indicated at intervals of one to two weeks in order 
to aid in the guidance of resumption of physical activity or the con 
hnuation of bed rest. Later during convalescence or chronidty, 
studies at intervals of one month or longer are sufficient, but they 
should bo continued over a long period of time No arbitrary tune 
limit can be set up for every patient, it is probable that examination 
for a two year period will serve to indicate permanent return to normal 
hepatic function or to discloso the need for further observation in 
instances of chronidty or the development of late changes 

ILLUSTRATIVE CASE HISTORIES 

Figure 175 will serve to illustrate some of the more salient features 
in the application of such a serialized system of study, as observed 
in three cases of acute infectious hepatitis chosen from an extensive 
series In the cases here recorded many observations have been 
omitted in order to simplify the representation of the indication for, 
and the tuning and significance of, a few essential readings 

Case I^S B, a mess sergeant, 43 yean of age, whose general appearance was 
that of a man of 55 had a long history of moderate addiction to alcohol During 
the period of acute hepatitis the long-continued inadequacy of carbohydrate func- 
tion, Indicated by the elevation of tbe galactose tolerance findings, served as an 
early warning of tbe chronic hepatitis into which the patient ultimately drifted 
'''then last observed, this man s apparently good ciinlml condition wns not par 
nUeled by his per s is t ently abnormal bromsulfalein retention a discrepancy which 
juay assume large proportions in the presence of further hepatic disease or ensu- 
re systemio infection or surgery 

Case He- \V C This case illustrates tbe brief duration of impairment of car- 
bohydrate function tn certain cases, and emphasizes the need for prompt repeti 
dan of the galactose tolerance test at times. It is probable that a notable proportion 
° so-called “false-ncgatlves" attributed to this test occur tn Just such Instances, 
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the test having been performed pnor to or subsequent to the peak of a moderate 
carbohydrate dysfunction Other studies recorded for this patient illustrate the 
rapid return of hepatic function to normal levels, seen in the vast majority of mild 
cases of acute infectious hepatitis 
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Case III -E L This case, -which was under my observation for only a brief 
portion of the course, points up the value of the methylene blue test in revealing 
cmnpcs in the seventy of hepatic imoUement during the acute phase In this 
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ca*e the test served to indicate a relapse prior to any noteworthy change in either 
the clinical condition or the Icterus Index further findings of this test were ob- 
ierve d to return to normal levels prior to a parallel shift in the Icterus Index or 
other studies 

SUMMARY 

Taken as a whole, it is readily seen that the foregoing observations 
offer nothing that has not been stated elsewhere by observers who 
have made detailed studies of liver function tests However there 
appears with equal clarity, to be a need for elaboration os to the 
applicability of those studies particularly as regards their serialization 
and their use in specific situations in such a manner as to extract 
their maximum efficiency Many may question the choice and evalua 
hon of one or another of the studies suggested, or resent the omission 
of possibly valuable informative tests in this discussion Particularly 
notable omissions have been the thymol turbidity 28 and the Hamson 
swab tests both of which are comparatively recent newcomers in de- 
velopment and extent of use. Either may ultimately assume a position 
of considerable importance or come to displace other studies now in 
standard use The most recent observations by Recant, Char gaff and 
Hanger*® suggest that the value of the thymol turbidity test may be 
heightened by its use as a complement to the cep b a hn cholesterol 
flocculation test, on the other hand, the preparation of the thymol 
reagent in a form suitable for varied climates or in varied forms 
which will give comparable readings is a minor obstacle to its more 
widespread trial at present 

The attempt here, however has been made simply to offer for con 
^deration a three phase plan for the study of jaundice of acute origin 
and an evaluation of the applicability of those methods of study which 
today appear to possess the highest degree of efficiency, durability and 
readiness of performance Such a choice is subject to differences of 
opinion which will continue to exist until more specific and more 
accurate liver function studies are devised Nevertheless, in our present 
state of knowledge, much has been and can be gained in the diagnosis, 
prognosis and direction of therapy In jaundice of acute origin by the 
a Pplication in serial form of a systematic method of observation 
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January (Chicago) 

SYMPOSIA 

1944 

Cardiovascular and Blood Diseases 

March (Nationwide) 

Chronic Diseases 

May (New York) 

Psv CHOSOMATTC MEDICINE 

July (Mayo Clinic) 

Chemotherapy 

September (Boston) 

Specific Methods of Treatment 

November (Philadelphia) 

Recent Advances in Medicine 

January (Chicago) 

1945 

Neuropsv chlatmc Diseases 

March ( Nationwide ) 

New Developments in Medicine 

May (New York) 

Internal Medicine in General Practice 

July (Mayo Clinic) 

Medical Emergencies 

September (Boston) 

Specific Methods of Treatment 

November ( Philadelphia ) 

Recent Advances in Gynecologv and Ob- 

January (Chicago) 

STETRICS 

1946 

Pediatrics 

March (2nd Service Command) Problems in Postwar Medicine 

May (New York) 

Arthritis 

July (Mayo Clime) 

Splenomegaly 

September (Boston) 

Specific Methods of Treatment 

November (Philadelphia) 

Treatment of Common Cardiovascular 

Conditions 

Clinical Pathology 


Abdomen, war wounds, mechanical in- 
testinal obstruction following, 1946 
March, 337 

Abdominal angina, 1944 May, 729, 738 
blood vessels, diseases, digestive 
symptoms resulting from, 1944 
May, 704 

examination in gynecology', 1945 
Nov , 1346 

migraine, 1944 May, 733 
pain, acute, medical problems in, 
1946 July, 913 

tumors, splenomegaly and, differen- 
tiation, 1946 July, 793 
Abortion, early', progesterone in, 1945 
Jan , 204 

emergency aspects, 1945 July, 853, 


Abortion, habitual, 1946 July, 965 

and threatened, hormone therapy, 
1945 Nov, 1405 
infected, 1945 Nov , 1493 
septic, penicillin in, 1944 July’, 
835 

sulfonamides in, 1944 July, 827 
Abrupbo placentae, 1945 July, 855, 
857 

Abscess, intracranial, emergency treat- 
ment, 1945 July, 895 
of lung, 1946 Sept., 1158 

emergency aspects, 1945 July, 841 
multiple, staphylococcal bacteremia 
complicating, pemcdlin in, 1944 
Sept. 1035 

surgical indications and treatment, 
1945 Sept., 1288 


Note The volume vear is given in italic type. 
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AbscftSJ peritonsillar chemotherapy, 
1946 Sept 1154 

Accident, tutceptlbillty to 1944 May 
653 

Achlorhydria acid therapy 1945 
March, 426 

dyspepsia due to 1944 July 893 
Acidosis in chronic diffuse glomerulo- 
nephritis, 1945 Sept 1103 
Acne vulgaris hormone therapy 1945 
Sept 1111 

penicillin in 1946 March 406 
407 408 

Acromegaly 1944 March 477 
Actinomycosis 1945 March, 338 
esopbagotracheobronchial fistula due 
to 1944 July 1005 
Adams -Stoles syndrome 1945 Sept 
1157 

Addisons disease, 1944 March, 478 
1945 July 1010 
breast enlargement in 1946 Jan 
130 

deaoxycorticQsterono acetate in 
1945 March, 435 
urine concentration tests 1944 
Sept 1244 

Adenitis cervical, acute in children 
sulfonamides In, 1944 July 887 
Adenoid bleeding control of, 1944 
Sept 1120 

branch osinusltis in Infants and chil- 
. d r«h 1944 Sept 1091 
Adenoid ectoroy in adenoid broncho- 
rinusitis 1944 Sept, 1095 
locations for 1944 Nov., 1332 
Ademoids gonadal factors 1944 Nov 
1330 

Adenoma of bronchos, 1946 Sept 1160 
hemoptysis in, 1945: July 843 
of pitnitan 1944 March 475 
t j»ra thyroid 1945 March 390-393 
Adjustments to Impersonal ride of li\ 
tog, 1944 May 53 q 
Adrenal arteriosclerosis unilateral 1946 
May 675 ^ 

aortM. disturbonces, 1945 July 1016 
endocrine tumors sex precocity in 
•IW61 Jan, 202 
ariart, 1944 Sept- 1262 
ta Addlionj disease 1944 
March 479 

In headache 1946 July 826 
glandr, dheaie, of 1944 March, 478 
• Phyitolosy 1944 Sept, 1237 1238 
clinical uaas 1944 Sept, 

medulla, dliturbancea, 1945 July 
, tuio 

,1?, Prevention of rheumatic 
fever JD40 May 940 


Agglutination tests in brucellosis 1945 
March, 353 

Aging process, effects of local anoxia 
on, 1944 May 712 

Agranulocytosis following thiouracil 
therapy 1946 March. 298 
Air confined, os vehicle of Infection 
1944 Nov 1293 

disinfection continuous, methods 
1944 Nov., 1306 

infectiousness respiratory disease 
and, 1944 Nov 1300 
sanitation, current progress in 1944 
Nov 1293 

Aidnetic seizures 1945 Sept 1117 
1123 

Alarm reaction of Selye asthma and, 

1944 Sept 1082 1088 

Albright 1 syndrome, 1946 Jan., 128, 

Albumin as diuretic, 1944 Sept 1181 
1182 

bovine, 1945 Sept 1091 
human 1945 March, 433 Sept., 1080 
Mbumlnocytologic dissociation in acute 
infectious radJculnneurftls 1945 Jan 
1 

Alcohol in essential hypertension, 1946 
Sept, 1088 

Injections for facial pain 1945 Jan 
77 

use of in peptic ulcer 1944 March, 
412 

Alcoholism, criminal responsibility and 

1945 Jan. 212 

Alimentary tract functional disturb- 
ances 1944 March 418 
Alkali therapy adjuvant with lulfonam 
ides 1944 July 878 
Alkalies in peptic ulcer 1944 March, 
410 

Allergic asthma, preoperative and post 
operative care in, 1944 July 992 
Allergy as cause of chronic diarrhea In 
infants 1944 Sept, 1202 
common sense In, relation to specific 
treatment 1946 Sept, 1131 
skin tests in, interpretation, 1946 
Sept 1132 

treatment recent advances 1944 
Nov 1334 

Alloxan as factor in diabetes, 1944 
Sept 1054 1945 March, 436 
Alpha pyradn in macrocytic anemias 

1946 Sept, 1055 
Altrigenderism, 1944 May 536 
Alum abscess prevention 1946 Jan. 51 
Aluminum hydroxide In hypoparathj 

roidlsm 1945 March 435 
in peptic ulcer 1944 Sept, 1166 
powder in silicosis 1945 March, 437 
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Amamosis, hysteric, 1944 May, 691 
Amblyopia, hysteric, 1944 May, 691 
Amebiasis cubs, 1946 March, 411 
postwar problem of, 1945 July, 906, 
1946 Sept , 1003 

Amebic dysentery, 1944 Nov, 1499, 
1507 

Amenorrhea, 1944 Sept, 1221, 1945 
Nov, 1377 

hormone therapy, 1944 Sept, 1225, 
1945 Jan, 258, 260, 263, Nov, 
1375, 1400 

psychiatric aspects, 1945 Nov , 1520 
psychogenic or “hypothalamic,” 1946 
Sept , 1103 

roentgen treatment, 1945 Nov , 1382 
with obesity and symptoms of pituit- 
ary deficiency, 1946 May, 684, 
688 

Amigen, 1945 March, 433 
Amino acids, parenteral use, 1945 
March, 433 

Aminophylline in asthma in children, 

1945 July, 867 

in bronchial asthma, 1944 March, 
343, 347, 350, 351, Sept, 1089 
in bronchiolitis, acute, in infants, 
1944 Sept, 1105 

in coronary thrombosis, 1944 Jan., 6, 

1946 Sept, 1062, 1063 
Aminopynne in rheumahc fever, 1946 

Nov, 1336 

Ammonium chloride m congeshve heart 
failure, 1944 March, 385, 1946 
Nov, 1298 

Amj loidosis complicating pulmonarv 
tuberculosis, chnicopathologic study, 
1946 Sept, 1181 

Am>otrophic lateral sclerosis, 1944 
March, 449 

Amytal m convulsions, 1946 Jan , 167, 
i80 

Analgesia for labor at home, 1945 
Nov, 1536 

Analgesics m convalescence, 1945 
Sept, 1212 

in headache, 1946 July, 826 
Anaphylactoid purpura, 1945 July, 880 
Ancylostomiasis, 1946 Sept , 1006 
Androgen therapy See Testosterone 
Anemia 1946 Sept, 1042 
aplastic, 1944 March, 378, 1946 
Jan , 89, Nov , 1403 
thrombocytopenic purpura in, 
1944 Jan , 179 

blood transfusions in, 1944 March, 
3S0 

cell indices, 1946 Sept, 1044, 1045 
chronic, treatment 1944 March, 368 
classificabon, 1946 Sept, 1043, Nov , 


Anemia, Cooley’s, 1948 Sept, 1049, 
Nov , 1399 

diagnosis, 1946 Sept, 1043, Nov, 
1393 

due to depression of bone marrow, 

1944 March, 377 

erythroblastic, 1946 Sept , 1049, 
Nov , 1399 

hemolytic, 1944 March, 378, 1946 
Jan , 90, July, 744, Sept, 1050 
acute, 1946 Nov , 1403 
acquired 1945 May, 695 
atypical, 1946 July, 749 
chronic, 1946 Jan , 95 
congenital, blood findings in, 1946 
Nov , 1400 

of newborn, 1946 Jan , 91, Nov , 
1402 

Rh factor and, 1944 Jan , 244, 
246, 1946 July 747, 754, 
Nov, 1402 

hypoplastic, chronic, 1946 Jan , 90 
congenital, 1946 Nov , 1403 
in carcinoma of colon, 1945 July, 
958 

in chronic diffuse glomerulonephritis, 

1945 Sept, 1198 

iron deficiency, 1944 March, 371, 
1946 Jan , 88, Sept, 1046 
blood findings in, 1946 Nov , 
1396 

Lederer’s, 1945 May, 702 , 1946 Jan , 
91, July, 747, 751 
macrocvtic, 1945 Jan , 246, 1946 
Sept., 1051 

blood findings in, 1946 Nov , 1397 
Mediterranean, 1946 Jan , 93, Sept, 
1049 

blood findings in, 1946 Nov , 1399 
microcytic hypochromic, 1946 Sept , 
1046 

normochromic, 1946 Sept, 1050 
multiple deficiency, 1944 March, 377 
normocytic normochromic, 1946 
Sept, 1050 

nutnhonal, 1944 March, 376, 1946 
July, 1055 

of hypothyroidism, 1944 March, 
376 

of pregnancy, 1944 March, 377, 

1946 Sept, 1050 

of prematurity-immaturity, blood 
findings in, 1946 Nov , 1397 
pernicious, 1944 Jan., 214, 1945 
Jan., 229, 1946 July, 735, Sept, 
1051 

clinical types, 1945 Jan , 230 
increased incidence of gastric^ car- 
cinoma in, 1946 Sept , 1053 
Lactobacillus case! factor (“folic 
add") in, 1946 Sept, 1054 
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Anemia, pernicious liver therapy, 1944 
Jam, 227 March, 374 1945 
Jam, 242 1948 Sept 

1051 

reactions 1948 Sept, 1052 
refractoriness to 1946 Sept 
1053 

nervous symptoms, treatment 
1944 March, 440 
of pregnancy, 1948 July 1055 
thymine In, 1948 Sept 1055 
physiologic, of newborn, 1946 Jan. 

87 Nov., 1394 

port ero lateral sclerosis in, manage- 
ment 1945 Tan 245 
refractory, 1944 Marti, 378 
severe, electrocardiogram in, 1945 
May 608 

sickle cell. 1944 March, 370 1946 
Tan,, 95 Nov 1401 
splenio, 1946 Toly 703 
suspension of discarded erythrocytes 
in, 1945 March. 432 
target cell, 1940 Nov 1399 
treatment 1948 Sept, 1040 
von Jakschs, 1946 Jan.. 89 
Anemias of childhood 1946 Jon 87 
laboratory diagnosis, 1946 Nov., 
1393 

Anesthesia, general, curare In 1945 
March, 423 

glove ot stocking 1944 May, 687 
hysteric, 1944 May, 684 087 
local, new agents, 1945 March, 419 
spinal, single dose and continuous, for 
labor and vaginal delivery 1945 
Nov 1538 

surgical, electrocardiogram in, 1945 
May 614 

Aneurysm, aortic, dissecting 1944 Jon. 
112, May 735 

cardiovascular syphilitic, 1944 Jan. 
70 

Angina, abdominal, 1944 May 729 
738 

of effort 1944 Jan. 22 1946 N o\„ 
1280 

pectoris 1944 Jan., 10 21 
anoxemia test 1945 May 616 
, 1948 May 604 Nov., 1280 
decubitus 1944 Sept 1130 
differential diagnosis 1945 March, 
513 

prognosis 1944 Nov., 1344 
testosterone in, 1945 March, 425 
^iglnal pain, 1944 Jain. 17 
Angiocardiography. 1944 Nov., 1343 
^ngioneurorij 1944 May. 722 
Angioneurotic edema, 1944 May 733 
739 

benadryl In, 1940 Sept, 1143 


AngioscJerosis, 1944 May 722 
Angfotonin, 1944 May 726 
Anhydrohydriuyprogesterone, 1944 
Sept 1257 

Ankle clonus in pyramidal tract lesions 
1945 Jan. 50 

Anorexia nervosa, 1944 July 903 
Anoxemia teat In angina pectoris 1945 
May 616 

Anoxia, effects in cerebral arterioscle- 
rosis and aging process 1944 
May, 712 

on emotional control, 1944 May 
704 

narcosis and, 1944 May 713 
organ sensitivity to 1944 May 712 
Anthrax, penicillin In, 1945 July 835 
Antibiotics. See also Penicillin Strepto* 
mt/dn. etc. 

in bronchiectasis 1946 July 880 
in dermatology, 1945 Sept 1107 
In intestinal disease, 1946 July 919 
Antfharmonee, 1944 Sept, 1233 
Antiseptics urinary See under Urinary 
trad infections 

Anhiitrin-S in hypermenorrhea, 1944 
Sept, 1224 

Anuria in infants and children, 1945 
July 874 

Anxiety 1945 Nov 1512 

in children, 1940 Jan. 160 101 
later fate of 1945 May 747 
neurosis 1944 May 672 

In combat crews, 1945 May 731 
manifested b> cardiovascular symp- 
toms 1944 Nov., 1509 
by gastrointestinal symptoms, 
1944 Nov., 1541 

Aorta, abdominal, arteriosclerosis of 
^ 1944 May 727 739 1946 

May. 671 

dissecting aneurysm of 1944 Jan. 
112, May 735 

thrombosis of 1944 May 733. 739 
aneurysm, 1944 Jan. 70 112, May 
735 

electrocardiograms in 1945 May 
605 

ongusta, 1944 May. 721 
coarctntlon of 1944 Jan. 102 
electrocardiogram In, 1945 May 
605 600 

heart sounds In 1948 Jam, 40 
thoracic, arteriosclerosis of hvper 
tension associated with, 1946 Xfay 
663 

Aortic insufSdencv 1940 Nov., 1303 
regurgitation, syphilitic, 1944 Jan. 
73 84 

stenosis, 1946 Nov 1304 
valve disease, 1940 Nov., 1303 
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Aortitis, syphilitic, 1944 Jan , 70 

aneurysm formation m, 1944 Jan , 
71 

arsenotherapy, 1944 March, 305 
Apenodomenorrhea, 1944 Sept, 1222 
hormone therapy, 1944 Sept, 1225 
Aphasia in hemiplegia, treatment, 1944 
March, 451 

A P L , 1944 0 pt , 1250 
in hypermenorrhea, 1944 Sept, 1224 
test 1944 Sept, 1242 

therapeutic, 1944 Sept, 1247/ 
Apoplexy, treatment, 1944 March, 449 
Appendiceal d>spepsia, 1944 March, 
421 

Appendicitis, acute, in children, 1945 
July, 879 

cliromc, simulating peptic ulcer, 

1945 May, 629 

Armv Air Forces, rehabilitation m, 1945 
May, 715 

rheumatic fever m, convalescent 
care, 1945 May, 765 
dysenteries in, m tropics, 1944 Nov , 
1497 

fatigue and exhaustion states m, 1945 
Mav, 771 

gastrointestinal neuroses in, 1944 
Nos , 1541 

neurocirculatorv asthenia in, 1944 
Nov, 1509 

primary’ atypical pneumonia in, m 
tropics, 1944 Nov, 1490 
reconditioning programs, 1945 May , 
788 

shin diseases, in tropics, 1944 Nov , 
1532 

thyroid disease, in soldiers overseas, 
1944 Nov, 1527 
Arrhyilimias, 1945 Sept, 1154 
complicating coronary’ occlusion, 

1946 Sept , 1064 

diagnosis and treatment 1946 Nov , 
1307 

digitalis m, 1945 March, 531 
in neurocirculatory’ asthenia, 1946 
Sept , 1206 

quinidme in, 1945 Jan , 216, 1946 
No\ , 1310, 1317, 1323 
troublesome and crippling attacks, 
1944 Sept, 1139 

Arsenic in chrome mveloid leukemia, 
1944 Nov , 1384 

Arsenicals, organic, tlirombocv topemc 
purpura due to, 1944 Jam, 181 
Arsenotherapy, intensive, of early syph- 
ilis, 1944 March, 293 
of latent svphibs, 1944 March, 
303 

"f cardiovascular svphihs 1944 
March, 305 


Arsenotherapy of chrome myelocytic 
leukemia, 1944 - Jan , 196 
of syphilis m pregnancy, 1945 Nov , 
1466, 1467 

Arteriolar-capillary fibrosis, 1944 May, 
723 

Arteriosclerosis, abdominal, 1944 May, 
719 

symptoms due to, 1944 May, 
726 

adrenal, unilateral, 1946 May, 675 
cerebral, 1946 May, 676 

effects of local anoxia on, 1944 
May, 712 

dietetic and general care, 1946 May, 
679 

etiology, 1944 May, 720 
gastroduodenal, 1946 May, 673 
hypertension due to, 1946 May, 659 
intestinal, 1946 May, 672, 673 
obliterans, ischemic ulcers in, tyro- 
thnem for, 1944 July, 851, 855 
of abdominal aorta, 1944 May, 727, 
739, 1946 May, 671 
of extremities, 1946 May, 675 
of spinal cord, 1946 May, 679 
of thoracic aorta, 1946 May, 663 
pancreatic, 1946 May, 673 
pathology, 1944 May, 723 
peripheral, 1946 Nov , 1324 
splenic 1946 May, 674 
renal, 1946 May, 674 
Arthralgias, 1945 Sept, 1271 
Arthritic condibons, common, treat- 
ment, 1945 Sept, 1269 
Arthritis, 1945 Sept, 1276 

cholesterol content of urine in, 1946 
May, 644 

chrome, mampulabve therapy, 1946 
May, 641 

orthopedic measures, 1946 May, 635 
physical therapy, 1946 May, 623 
prevenbon of joint deformity, 1946 
May, 636 

vitamins in, 1946 May, 616 
hypertrophic, 1945 Sept , 1278 
hvsteric, 1944 May, 687, 6S8 
menopausal, 1946 May, 576 

estrogen therapy, 1946 May, 579 
supporbve measures, 1946 Ma>, 
580 

thyroid therap}, 1946 May, 579 
physical medicine in, 1945 May, 
790 

pneumococcal, penicillin in, 1946 
Ma>, 584 

rheumatoid, 1945 Sept, 1277 

advances in study and treatment, 

1944 March, 309 

etiology , ea\ ironmental factors, 

1945 May, 566 
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Arthritis rheumatoid, gold «alti therapy 
1944 March, 310 1945 
Sept 1277 

problem of dosage, 1946 
Mav 545 

toxic hepatitis from and Its 
effect on the arthritis 
1946 May 553 

histamine and mecholyl Iontopho- 
resis in, ig44 March, 319 
tuvenflo, 1946 May 568 
neostigmine In, 1945 March, 423 
pericardial elfuslon In 1946 May 
562 

physiotherapy In, 1944 March, 313 
roentgen treatment 1946 May 

vitamin D in, 1944 March 314 
Arthrodesis In arthritis 1946 May 044 
Arthroplasty In arthritis 1946 May 
643 

Asptatlon biopsy of liver 1945 March 

ODO 

hlood coagulation and. 1945 

Maidx 430 

Astssla abasia hysteric 1944 May 680 
Asthenia, hypertension In, 1944 May 
721 

ceurodrculatory 1944 May 509 
GM^Sept 1133 1946 Sept 

car dloWscular manifestations 1946 
, Sept, 1205 

due to small heart 1944 May 577 
In soldiers overseas 1944 Nov, 
1509 

faplratory manifestations 1946 
. , Sept 1208 

^'rihina, alleTglo, preoperaHve and post 
operative oare in, 1944 July 992 
bronchial beDadryl in, 1946 Sept, 

bronchiectasis and, 1946 July, 805 
vumplications unusual, 1945 
March 456 

deroerol In, 1946 Sept 1140 
mlhtary service and 1945 March 
4o5 

Wribeozamlno In, 1946 Sept 
1140 

advances 1945 March 453 
treatment 1944 March, 339 1945 
March 458 461 

£"3Su c> ’ 1945 July 843 

^45, July 866 


,n a a »°r special treatment. 

Sept, 1082 

JuIy^i dUca “ chMren ' 1945 


Asthmatic bronchitis preoperative and 
post operatic care in, 1944 July 
994 

patients undergoing surgical proce- 
dures experience in care of 1944 
July 991 

AT 10 1944 SepL 1260 
Atabnne in malaria 1948 SepL 999 
1000 1001 

Ataxia hysteric, 1944 May 086 
Ataxic gait, tabetic, exercises for 1944 
March 445 

Atelectasis due to screw in bronchus, 
1948 Jan. 105 

massive, emergency aspects 1945 
July 844 

Atheroma 1944 May 723 724 
Athletes foot 1944 Nov., 1532 
Atropine in coronary thrombosis 1944 
Jan.. 3 1946 SepL 1002, 1063 

in parkinsonism 1944 March, 444 

Audiometer tests of hearing 1944 

Nov 1325 1326 

Auditory canal, external furunculosis 
of 1944 Sept., 1124 
Aural granulations and polyps 1944 
March 330 

Auricular fibrillation, 1945 SepL, 1157 
1946 Nov 1310 

digitalis in, 1945 March, 532 
quinidine in, 1945 Jan. 217 
flutter 1945 SepL 1156 1946 Nov 
1308 

digitalis in, 1945 March 532 
quinidine in, 1945 Jan., 223 
tachycardia, paroxysmal, 1945 Sept., 
1154 1946 Nov., 1315 
Anricukrventricular heart block, 1946 
Nov., 1318 

Auscultation of heart In children, 1946 
Jan. 30 

Autistic thinking in paraplegia 1946 
March, 470 

Avertin in status epllepticus 194Q Jan. 
168 

Aviators, black-out and unconsciousness 
In, 1948 July 833 
ear problems in, 1944 Nov 1320 
Awakening cataplexy of 1944 July 

945 f 
Axillary artery aneurysm oF syphilitic, 

1944 Jam. 80 

nerve injuries 1945 Jan. 23 
Axosulf amide See NGoprorttoHl. 
Azotemia in kidney disease, treatment 

1944 SepL 1183 

Babinski sign in pyramidal tract lesions 

1945 Jan. 47 

Bacillary dysenter} 1944 Nov 1498 
1507 
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Bacill in chsentery, postwar problem of, 
1945 Jul>, 905 

sulfonamides in, 1944 July, 821, 
Nov 1507 

Bacillus coli memngibs, 1945 Sept , 
126S 

p\oc\aneus infection with bacter- 
emia streptomycin in, 1946 Sept , 
994 

Bach strun, 1945 May, 568 
Backache in neurasthenia, 1944 Ma>, 
674 

Bacteremia, puerperal, 1945 Nov , 1491 
metastatic, 1945 Nov, 1492 
staph>lococcal, penicillin in, 1944 
Jul\ 860, Sept, 1031 
streptomycin in, 1946 July, 857 
sulfon unideS in, 1944 July, 869 
Balance test for, 1944 July, 937 
Bancroft] m filanasis, 1946 Sept, 1006 
Bandages, elastic, in congestive heart 
failure, 1944 March, 386 
Banti s svndrome, 1946 July, 763 
Barbiturate intovication, 1946 July, 886 
chronic, 1946 July, 887 
Barbiturates m convalescence, 1945 
Sept , 1213 

in coronary thrombosis, 1946 Nov , 
1276 

in vv or psy clioses, 1945 March, 418 
Basal metabolic rate in endocrinology, 
1944 Sept , 1244 

Basophilism, pituitary, 1944 March, 
477, 1945 July, 1011 
Baths, hot, in chronic arthritis, 1946 
Ma>, 626 

in skin disease, 1945 Sept , 1096 
Bed rest in convalescence, undesirable 
effects, 1945 Mn\, 720, 748, 809 
Behavior chmc of criminal court, 1945 
Jan 202 

Behaviorism, 1944 March, 454 
Belching 1944 March, 419 
Benadrvl clinical appraisal, 1946 SepL, 
H41 

dosage and administration, 1946 
Sept 1139 

in headache, 1946 July, 827 
Benedict qualitative test for sugar in 
unne 1946 Sept , 1173 
quantitative test for sugar in unne, 
1946 Sept, 1172 

Benign disease, radium in, 1946 July, 
954 

Benzednne in epilepsy, 1945 Sept, 
1122 

in prevention of motion sickness, 
1945 March 41S 

Benzidine test for occult blood m stool, 
1946 Sept, 1176 
Bcnbcn diet in 1945 May, 803 


Beta-pyracm in macrocytic anemias, 
1946 Sept, 1055 

Bile ducts, atresia, congenital, 1946 
Jan , 77, 81, 82, 85 
in unne, office tests for, 1946 Sept , 
1168 

Biliary calcuh See Gallbladder disease 
Biopsy, endometrial, 1944 Sept, 1245, 
1945 Jan , 252 

in lymphogranuloma venereum, 1945 
May, 678 

liver, by aspirabon, 1945 March, 365 
tesbcular, 1944 Sept , 1246 
Birth in pines, cerebral palsies due to, 

1944 March, 448 
spots, blue, 1946 Jan , 22 

Bismuth in early syphilis, supplemen- 
tary to arsemcals, 1944 March, 
299 

in tonsillitis, 1944 Nov , 1332 
Blackout m aviators, 1946 July, 833 
Bladder atony, furmetlude in, 1945 
March, 421 

female, funcbonal disturbances, man- 
agement, 1945 Sept, 1200 
neck obstruebon, fibrous, 1945 Sept, 
1208 

tabebc, treatment, 1944 March, 446 
Blastomycosis, 1945 March, 334 
Bleeding, abnormal, tests of hemostabc 
funebon m, 1946 Nov , 1361 
tune, Duke’s method, 1944 Jan , 155 
of skm, 1946 Nov , 1364 
Blepharospasm, hystenc, 1944 May, 
691 

Bhndness, hystenc, 1944 May, 691 
simulated, 1944 July, 938 
Blood, clot retracbon, 1946 Nov , 1373 
clotting funebon, tests, 1946 Nov , 
1361 

coagulabon, drugs influencing, 1945 
March, 430 

count white, peripheral, interpreta- 
bon of, 1944 July, 920 
derivabves, indicabons and uses, 

1945 Sept, 1069 

diseases, diagnosis and treatment, re- 
cent advances, 1944 Jan , 148 
symposium on 1944 Jan 148 
donors, universal (Group O), 1945 
Sept , 1077 

dyscrasias. ophthalmoscopic findings, 
1944 Mav, 750 

fibnnogen determimbons, 1946 Nov' , 
1371 

grouping technic, 1945 Sept, 1078 
groups, 1944 Jan , 233 
indications and uses, 1945 Sept , 
1069 

laboratory findings, in health and dis- 
ease 1945 Sept , 1314 
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Blood ksj acute electrocardiogram in 
1945 May 013 

occult, in Stool, office tests 1946 
Sept, 1175 

platelets counting 1946 Nov 1372 
prothrombin determinations 1946 
Nov., 1370 

storage, media for 1945 Sept 1077 
substitutes indications and uses 
1945 Sept, 1009 1091 
tests ^^endocrinology 1944 Sept 

ta syphilis, 1946 Nov 1348 
routine, principles suitable for 
1946 Nov 1354 
transfusion See Tranfutlon 
uses physiologic background, 1945 
Sept, 1009 

values at various age levels 1946 
Nov 1393 

Veuoia, coagulation time, 1946 Nov 

vessels, abdominal, diseases of, diges- 
tive symptoms referable to 1944 
May 710 

peripheral, effect of dgarette amok 
ing on, 1945 July 949 

nt!™' c 11,0 of 1845 Sent 1075 
Blue nevus 1844 July 973 
“huhlng. emotions and, 1944 May 572 
Bono marrow cytology 1945 Sept 
I >324 

depression of 1944 March, 377 

In thrombocytopenic 
n Purpura, 1944 Jan. 158 167 

IW5 MS ln 39 ii y ^r itliyroidi,ni 

R™ t ?, ,eju * infuries 1945 Jan 19 
MO™ 1 '™’ emot i°“ and 1944 May 
Brain tum 0n and ncuritlj „ pil _ 

tedema in 1844 July 957 
rej" caldron. 1945 July 892 
ureatbone fever 1944 Nov 1472 
urrast. aplasia and hypoplasia, 1045 
Nov 1385 ^ 

^ylfBement, In pediatric practice 
, 1946 Jan, 121 
„ Rypertrophy 1945 Nov 1394 
rewess^ea, 1 , dosages 1945 Sept 

h 1 tattoos hepaUUs 1946 Sept, 

1944 Nov 13S4 
1)3 ! ' disease See Nephritis 
BmSul'P'^tion, 1946 July 884 
1214 n “ nvale5 « n «. 1945 Sept, 

|2 2Vi'' ub t°ns, 194S Jan. 109 
BtmZ ep P, J94s Sept 1120 
rona <>lira] 1945 March, 419 


Bromsulfalein test for liver function, 
1945 July 976 
Bronchial astlima. See Asthma 

obstruction in Infants and children, 
1946 Jon. 105 

relaxation, repeated in obstructive 
dyspnea, 1944 March 339 350 
secretions cancer cells in, 1946 Nov 
1384 

Bronchiectasis 1946 Sept 1156 
due to screw in bronchus 1946 Jan 
105 

emergency aspects 1945 JuH 840 
nonsurgical management, 1946 July 
863 

surgical Indications and treatment, 
1945 Sept., 1284 

Bronchiolitis of infants 1944 Sept 
1095 

Bronchitis asthmatic, preoperative and 
postoperative care in, 1944 July 
994 

chronic, 1944 March, 348 
Bronchogenic carcinoma, 1946 Sept 
1159 

Broncholithlasis emergency aspect*, 
1945 July 842 

Bronchopneumonia in Infants and chil 
dren 1945 July 869 
penicillin in, case report, 1945 May 
580 

Bronchoscopy in bronchiectasis 1946 
July 865 , 

Branch osinusitis adenoid In infants and 
children 1944 Sept 1091 
Bronchus adenoma of 1946 Sept 
1160 

hemoptysis in 1945 July 843 
Brucellin, 1945 March 359 
Brucellosis 1945 March 343 

penicillin failure in 1945 May 586 
streptomycin In 1946 Sept 995 
with splenitis 1946 July 772 
Buboes inguinal, in lymphogranuloma 
venereum 1945 May 668 
Bubonoli 1945 May 669 670 
Buerger s disease. See Thromboangiitis 
obliterans 

Bums, infection due to penicillin in, 
1945 Julv S36 

shock in sodium lactate in, 1945 
March 438 

Bursitis roentgen therapy results 1946 
May 614 

Bush typhus 1944 Nov,, 1464 

Cachexia pituitary 1944 March, 474 
Caffeine in coronarv thrombosis, 1940 
May 666 

In epilepsy 1945 Sept 11 — 
Calciferol 1944 Sept, 1265 



1466 


INDEX TO VOLUMES 28 , 29 AND 30 (1944-1946) 


Calcium and blood clotting, 1946 
gluconate, coloidal, m sinusitis, 1944 
Nov, 1329 

in paroxysmal tachycardia, 1946 
Nov, 1317 

in dermatology, 1945 Sept , 1104 
in headache, 1946 July, 825 
low, neutral, diet, 1944 Sept , 1243 
regulating compounds, 1944 Sept , 
1263 

Calculi, biliary See Gallbladder disease 
Calpunte as diuretic, 1946 Nov , 1297 
Candida albicans, infections with, 1945 
March, 323 

Capillary resistance test, Rumpel-Leede, 

1944 Jan , 157 

Capsulotomv in arthritis, 1946 May, 
643 

Car sickness in children, 1946 Jan , 
160 

Carbarsone m amebic dysentery, 1944 
Nov, 1508 

Carbohydrate tolerance tests, 1944 
Sept, 1241 

Carbon dioxide in bronchial asthma, 

1945 March, 459 

Carboxythiazole in ulcerative colitis, 
streptococcal, 1946 July, 922 
Carbuncles, penicillin in, 1945 July, 
836 

sulfonamides in, 1944 July, 845 
Carcinoma, bronchogenic, 1946 Sept , 
1159 

cells in bronchial secretions, 1946 
Nov, 1384 

of colon and rectum 1946 March, 
307 

proximal portion, iron deficiency 
and anemia associated with, 

1945 July, 958 

of esophagus, esoDhagotracheobron- 
chial fistula in 1944 July, 1002 
of intestine, sulfasuxidine in, 1944 
Juh. 823 

of larynx, 1944 March, 323 
of lner, metastatic, with splenomeg- 
aly 1946 July 770 
of lung, cells in bronchial secretions, 

1946 Nov , 1384 

emergency aspects, 1945 July, 842 
prunarj surgical indications and 
treatment, 1945 Sept, 1282 
of pancreas, gastroscopy m, 1946 
Juh, 910 

of prostate, estrogen therapy 1945 
March, 435 

of rectum, rectosigmoid and colon, 
errors in diagnosis, 1944 Jan , 
278 

of stomach diagnosis 1945 March 
4S9 


Carcinoma of stomach, dyspepsia in, 
1944 July, 895, 897 
gastroscopy m, 1945 March, 499, 
1946 March, 305, July, 904 
roentgen diagnosis, early, 1944 
Nov, 1352 

of uterus, diagnosis, vaginal smear 
for, 1945 Nov , 1551 
of vulva, 1945 Nov , 1372 
radium in, appraisal of, 1946 July 
945 

Cardiac See Heart 
Cardiophobia, 1944 May, 567 
Cardiospasm, 1944 May, 589, 591 
dyspepsia m, 1944 July, 891 
Cardiovascular disease, ophthalmoscopic 
findings, 1944 May, 747 
recent advances in, 1944 Nov , 
1338 

symposium on, 1944 Jan , 1, 1946 
Nov, 1231 

manifestations of anxietr neurosis, 
1944 Nov, 1509 
of neurocirculatory asthenia, 1946 
Sept , 1205 

syphilis, arsenotherapy, 1944 March, 
305 

system, effect of emotions on, 1944 
May 565 

Canes, dental, fluonne and, 1944 Nov 
1431 

Carotid sinus pressure in paroxysmal 
tachycardia, 1946 Nov , 1315 
Caruncle of urethra, 1945 July, 1007 
Castellani s paint, 1944 Nov , 1533 
Cataplexy, 1944 March, 442 
of awakemng, 1944 July, 945 
potassium chloride in, 1945 March 
422 

Catarrh, gastric, with peptic ulcer, 1945 
May, 628 

Causalgia, 1945 Jan , 13 
Cauterization of cervix in chrome cervi- 
citis, 1945 July, 1002 
Cavemostomy in tuberculosis, 1945 
March, 450 

Car emous sinus thrombosis, emergencr 
treatment, 1945 July, 894 
Cedilamd, 1945 March, 424, 529 
in heart disease, 1944 Nov , 1345 
1946 Nov, 1266, 1269 
Cehnc disease, 1944 Sept , 1205 
Cellulitis, orbital, penicillin in, 1946 
Sept , 1153 

pelvic, puerperal, 1945 Nov , 1488 
penicillin m, 1945 May, 584, July, 
836 

secondary to dermatophytosis, penic- 
illin in, 1946 March, 406, 407, 409 
Centrifugal force, blackout in aviators 
and, 1946 July, 833 
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Chlorosis 1946 Jan. 89 
Cholera postwar problem of 1945 
July 901 

Cholesteatoma 1944 March, 335 
Cholesterol content of urine in arthri 
tis 1946 May 644 

Cholesterothornx, 1945 March 507 510 
Choline in cirrhosis of liver 1945 
March 429 484 

in infectious hepatitis 1946 Sept„ 
1030 

in pernicious anemia, refractory cases 
1946 Sent 1053 

Chordotomy for intractable pain, 1945 
Jan 98 

Chorea in rbeumatio fever 1946 Jan 
27 32 

Sydenham s 1946 Jan. 164 
Choriomeningitis lvmphocvtic, benign, 
1945 Jan 30 

immune serum in, 1946 Jan, 69 
pathology 1946 Sept 1018 
Cbononepithelioma of ovary sex prr 
cocity in 1946 Jan 200 
Chorionic gonadotropins 1944 Sept 
1250 

hormone in hypermenorrhea 1944 
Sept 1224 

Chro mo blastomycosis 1945 March 336 
Chronic diseases, mental hygiene of 
1944 March 434 
symposium on, 1944 March 291 
Chylothorax, 1945 March, 506 510 
Cigarette smoking effect on heart and 
peripheral blood vessels 1945 July 
949 

Cinch ophen in rheumatic fever 1946 
Nov 1336 

Circulatory system disorders psycho- 
somatic factors in 1944 May 565 
Circus movement 1945 Jan, 216 
Cirrhosis of liver correlation of com 
posite liver function study with 
liver biopsy 1945 March, 363 
diagnosis, 1945 March 480 
dietary treatment 1945 March 
276 429 484 485 May 655 
etiology 1945 March, 273 479 
lipotropic substances In, 1945 
March, 428, 484 May 658 
nutritional deficiencies os basis 
1945 May 655 

symptoms and signs, 1945 March 
275 

treatment recent advances, 1945 
March 273 479 

with clinical features of xanthom- 
atous biliary cirrhosis but with 
confirmation at biopsy 1945 
July 1054 

with splenomegaly 1946 Jub 769 


C 'P l L Js & n Mrtnmlne, treatment, 1946 
July 822, 823 

fo,, , 5 holeitero1 flocculation tat 
ri°c , Nov - 1355 

uerebral arteriosclaori,, 1946 May 
670 

effects of local anoxia on 1944 
Way 712 

diplegia, 1944 March 448 
hemorrhage 1944 March 449 
patifa of children treatment, 1944 
March 448 

rehabilitation in, 1945 May 
ttronbosii in children, 1945 July 
f^floatlon in syph 

cSto ^’er? h ^ nIC ’ 1! ?f jDly 098 
cSddKU’ ^TT 4 1946 M y 957 

■wold of cervix uteri, 1946 July 

Nov 13 fl8 

1944 J“Iy S35 845 

N'ovlr 1554 * for pregnilnc >' 1S4S 

Clle TaSSn? y o Sec 11,0 Sulfonamide, 
Streptomycin etc, 

0n ’ W 730 

Jail <“ Pediatric* in, 

’‘S^assssws; 

aSS ” wi °8 hsrpes 

jEJ’Sff 91 Period 1946 

Ju]y ^j Uc emergencies la, 1945 
dU ° 8 M in 1944 July 

1946 Ian - 1 

JoV OT 8 emer e end « In 1945 

n ' 8 S 0 ° El ° ® moi 80 Dda in, 1945 July 

TnV t 884 raCt ' m ' r S« nd « in, 1945 

'“'^soodet In, 1045 

O'..™ 508 amc ^ic Ayxentery 1944 

^ Sept^* oonvnleiceoco, 1045 

Ql >o^SS ,S J WS 1 My 889 
100? “ ta malaria, 1046 Sept 
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Clavus hystericus, 1944 May, 687 
Clawed hand in ulnar nerve injury, 
1945 Jan , 15 

Climacteric See also Menopause 
male, 1944 March, 483 
Climate and rheumatic fever, 1946 
May, 500 

Chrucopathologic conference, 1946 
Sept, 1181 Nov, 1376 
‘Climtest’ tablet method for sugar in 
unne, 1946 Sept, 1173 
Chtons, hypertrophy, 1945 Nov , 1389 
Clonus in pyramidal tract lesions, 1945 
Jan , 56 

Clorarsen m early syphilis, 1944 March, 
299 

Clot retraction, 1944 Jan , 156, 1946 
Nov , 1373 

Coagulation time, Howell’s method, 
1944 Jan , 155 

of \enous blood, 1946 Nov, 1367 
Coarctation of aorta, 1944 Jan , 102 
heart soands m, 1946 Jan , 40 
Coccidioidin 1945 March. 334 
Coccidioidomycosis, 1945 March, 332 
postwar problem of, 1945 July, 907 
Coffee, permissibility, in peptic ulcer, 
1944 Nov , 1351 

Cold common, glycol vapors for con- 
trol, 1944 Nov , 1328 
in armed forces in S Pacific, 1944 
Nov, 1420 

in young children, complications, 
sulfonamides m, 1944 July, 
SS9 

emotional factors m, 1944 
May 603 

patuhn m, 1944 Nov , 1328 
propadnne hxdrochlonde m, 1945 
March, 420 

treatment 1944 Sept ,1111 
Colic, demerol in 1946 Sept, 1140 
in infmts, 1945 July, 878 
Colitis, clironic ulceratne, sulfathala- 
dine in 1945 March, 427 
functional, 1944 March, 418 
mucous, 1944 March, 418 
spistic, 1914 March, 418 
ulcerative, diagnosis and manage- 
ment, 1946 March, 329 
due to lymphogranuloma venereum, 
sulfonamides in, 1944 July, 815, 
1946 July, 924 

nonspecific, as a ps\ chosomatic 
disease, 1944 Ma\, 593 
regional sulfonamides in, 1944 
Juh, 816 1946 July, 925 
streptococcal sulfonamides and an- 
tibiotics in, 1944 July, 811, 
1946 Juh, 919 

Colon, carcinoma, 1946 March, 307 


Colon, carcinoma, errors m diagnosis, 

1944 Jan , 278 

diverticulitis and diverticulosis, clin- 
ical study 1945 May, 639 
irritable, 1944 March, 418 

significance in management of car- 
diac disease, 1944 Jan , 109 
obstruction, following war wounds of 
abdomen, 1946 March, 340, 342 
proximal portion, carcinoma of, iron 
deficiency and anemia associated 
with, 1945 July, 958 
Colostrum test for pregnancy, 1945 
Nov, 1555 

Coma, diabetic, 1945 July, 893, 1946 
Sept, 1127 

hyperglycemic stupor and, com- 
pared, 1946 Sept , 1115 
hysteric, 1944 May, 690 
in acute infections of childhood, 1946 
Jan, 174 

in children, emergency treatment, 

1945 July, 892 

Communicable diseases, common, active 
immunization against, 1945 
Sept., 1238 

of children, sulfonamides in, 1944 
July, 888 

Complement fixation test in lympho- 
granuloma venereum, 1945 May, 
678 

Compulsive-obsessive personality, 1944 
Miy, 545 

Condylomata acuminata, 1945 Nov , 
1366 

Congenital malformations as cause of 
chronic diarrhea in infants, 1944 
Sept , 1195 

Conjunctivitis, gonorrheal, sulfonamides 
in, 1944 July, 793, 886 
inclusion, sulfonamides in, 1944 July, 
793 

lymphogranuloma venereum, sulfo- 
namides in, 1944 July, 794 
Constipation in functional disorders of 
digestive tract, 1944 March, 420 
Contractures, hysteric, 1944 May, 685, 
686 698 

Conxalescence bed rest in undesirable 
effects, 1945 May 720, 748 809 
in home rehabilitation problems, 
1945 May, 81S 

in hospital, rehabilitation problems, 
1945 May, 808 

management of patient, 1945 Sept, 
1210 

Com alescent care of rheumatic fever in 
Army Air Forces, 1945 May, 7 6o 
hospital. Army Air Forces, role of, 
1945 May, 721 
serum, 1945 Aug , 1085 
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Convalescent serum in virus diseases 
prophylaxis and treatment, 1946 
Jan 01 

in whooping cough prophylaxis 
1946 Jan 53 
treatment, 1946 Jan 55 
training program Army Air Forces 
1945 Mav 716 
ward need for 1943 May 812 
Conversion hysteria 1944 May 532 
Convulsions hysteric, 1944 May 690 
698 

in acute infections of childhood. 


1946 Jan. 173 

in children emergency treatment, 
1945 Jiily 880 

in infancy and childhood 1946 Jan., 
163 

simulated, 1944 May 702, July 940 
treatment, 1946 Jan. 166 179 180 
Convulsive disorders treatment, 1944 
March 440 

•hock therapy In psychoses 1945 
Sept, 1232 

Cooleys anemia 1946 Sept 1040 
Nov 1399 

Cor pulmonale, acute, 1946 Nov 1255 
pregnancy and 1945 Nov 1450 
Corns treatment in diabetes 1944 
July 9S0 

Coronary artery disease 1944 Nov 
1344 1946 Nov 1275 
digitalis In. 1944 July 905 
a*tia stenosis or in typnllitio aortitis, 
1944 Jan. 73 

thrombosis 1944 Jan. 1, 1945 
March 405 Sept 1160 1946 
664 Sept., 1060 Nov 

complications 1946 Sept 1063 
electrocardiograms in 1945 May 
598 

pain of differential dlagno*is, 

1945 March, 513 

quinidine in, 1945 Jan. 227 

1946 Sept 1065 

restriction of activity in, and er 
tent of myocardial infarction 
1945 March 405 
treatment, 1940 Sept 1061 Nov 

Creams dermatologic 1945 Sept 1100 
1945 Sent 1103 
Cretinism 1944 March, 467 
'“Thnlnal responsibility epilepsy and 
, 1945 Jan., 212 
insanity and 1945 Jan. 195 
mental retardation and, 1045 Jan. 
£08 

£renp 194 5 July 864 
^WococcosI s 1945 March 335 


Cryptorchidism breast enlargement 
with, 1946 Jan. 126 
Curare, new uses 1945 March 423 
test for myasthenia gravis 1945 
Jan. 129 

Cushings syndrome, 1944 March 477 

1945 July 1011 Sept 1224 
Cutaneous See Skin 

Cyanosis in congenital heart disease, 

1944 Jam, 100 

Cycloid personality 1944 May 541 
542 

Cvst, suprasellar obesity with, 1945 
Sept 1222 

Cystic disease of long emergency as 
pects 1945 July 845 
Cystine in infectious hepatitis 1948 
Sept 1030 

in liver disease, 1945 March 429 
Cystitis acute, in female 1945 Sept, 
1202 

chronic interstitial, 1945 Sent, 1205 
interstitial, clinical asoects and treat 
ment 1944 July 1008 
silver nitrate in 1944 July 1013 

Daroteud examination In syphilis 

1946 Nov. 1345 

D'desoxycphedrlno hydroddoridc 1945 
March 420 

Deafness conductive relation to lym 
phold hyperplasia of endometrium, 
and x ray therapy 1945 Sept 
1251 

hearing tests and 1944 Nov 1324 
in aviators 1944 Nov 1320 
in childhood irradiation for 1944 
March. 337 

simulated 1944 Tnly 939 
vitamin therapy 1944 Nov 1325 
Debaryomyces neofqrraans 1944 July 
950 

Deficiency diseases arthralgia due to 
1945 Sept 1271 
rehabilitation problems, 1945 May 
794 

Delirium electroencephalographic 
changes in, 1944 Mav 632 
physiologic and psychologic const <1 
erntions 1944 May 629 
Delivery See Labor 
Dementia praecox, 1944 Maj 533 667 

1945 Jan. 148 
Demerol 1945 March 417 

clinical appraisal 1946 Sept., 1138 
dosage and administration 1946 
Sept 1139 

in convalescence 3945 Sept, 1212 
Dengue fever J944 Nov 1471 

postwar problem of 1945 July 
000 
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Dental canes, fluonne and, 1944 Nov , 
1431 

Dependence, tendency, in paraplegia, 
1946 March, 476 

Depression m combat crews, 1945 
Mav 732 

in returned soldiers 1945 May, 736 
Dermatitis, acute, emergency aspects, 
1945 July, 833 

exfoliativa neonatorum, 1946 Jan, 
18 

‘ flea-bite,” 1946 Jan , 20 
herpetiformis sulfonamides in, 1944 
July, 846 

venenata in soldiers in tropics, 1944 
No\ , 1535 

Dermatology, nonsurgical emergencies 
encountered in, 1945 July, S33 
sulfonamides m, indications and limi- 
tations, 1944 July, 884 
Dermatophytosis, 1945 March, 323 
treatment, 1945 March, 326 
with secondary cellulitis, penicillin 
in, 1946 March, 406, 407, 409 
Dermatoses, common, treatment, 1945 
Sept , 1095 

of newborn, 1946 Jan , 17 
pyogenic, penicillin m, 1946 March, 
405 

Desoxycorticosterone acetate, 1944 
Sept , 1261 

in Addison’s disease, 1944 March, 
479, 1945 March, 435 
Desoxy ephedronmm sulfathiazole m 
sinusitis, 1944 Nov , 1328 
Dextrose in headache 1946 July, 824 
Diabetes insipidus, 1944 March, 478, 
1945 July, 1009 

unne concentration tests, 1944 
Sept 1244 

mellitus, 1945 July, 1014 
alloxan and, 1944 Sept , 1054 
causes of death in, 1944 SepL, 
1061 

diet in, 1944 Sept , 1059 
insulin in, 1944 SepL, 1060, 1945 
March 436 

types and thei uses, 1946 July, 
933 

pregnancy in, 1945 Nov , 1477 
orotaminc-zinc insulin in, 1944 
Sept , 1000 

Selective Service studies, 1944 
Sept, 1055 

treatment 1944 SepL, 1054 
tuberculosis and, association of, 
1944 March 493 

Diabetic coma 1945 July, 893, 1946 
Sept, 1127 

^^rocardiogram in, 1945 May, 


Dlabebc coma, hyperglycemic stupor 
and, compared, 1946 SepL, 1115 
gangrene, premsuhn and insulin eras, 
comparison, 1944 July, 978 
treatment, 1944 July, 981 
retinitis, 1944 May, 749 

Diammodiphenylsulfone in pneumonia 
1944 July, 810 

Diaphragmatic hernia, dyspepsia in, 
1944 July, 892 

Diarrhea, acute, in infants and children, 

1945 July, 882 

chrome, m infants and children, 1944 
Sept, 1189 

in functional disorders of digestive 
tract, 1944 March, 420 
psychic factors in, 1944 May, 597 

Diasone in tuberculosis, 1945 March, 
447, 448, July, 921 

Diathermy in chronic arthritis, 1946 
May, 628 

Diazo spot test for bile in unne, 1946 
Sept, 1170 

DichJorophenarsine hydrochlonde m 
syphilis 1945 March, 438 

Dlcumarol in coronary thrombosis 

1946 Nov , 1276 

in prevention of embolism and throm- 
bosis, 1945 March, 430, 431, July, 
840, 929, 1946 Sept , 1066, 1069, 
Nov 1260 

Dienoestrol, 1945 March, 435 

Diet for hospitalized patients, 1946 
March, 353 

in acidosis of chronic diffuse glomeru- 
lonephritis, 1945 Sept , 1196 
in artenosclerosis, 1946 May, 679 
in cehac disease, 1944 Sept , 1206 
in cirrhosis of liver, 1945 March 

276, 427, 484, May, 655 
m congestive heart failure, 1946 

Nov, 1286 

in convalescence, 1945 Sept , 1215 
m coronary occlusion, 1946 Sept , 
1062 

m diabetes mellitus, 1944 Sept 

1059 

in epilepsy, 1945 Sept, 1119 
in functional disorders of digestive 
tract, 1944 March, 423 
in gout, 1946 May, 601 
in habitual abortion, 1496 July 

970 

m infectious hepatitis, 1946 Sept 
1026 

in kidney disease, 1944 SepL, 1178 
in nephrosis, 1945 SepL, 1186 
in nutritional deficiencies, 1945 May 
799-802 

in obesity m children, 1945 Sept , 
1227 
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Diet in peptic ulcer 1944 March, 407 
Nov., 1631 

fundamental importance in 
Army hospital 1945 May 
706 

in pernicious anemia. 1945 Jam., 244 
in recurrent peptic nicer 1945 Sept, 
1167 

in rehabilitation, 1945 May 794 
in rheumatic fever prophylaxis 1946 
May 498 

in rheumatoid arthritis 1944 March 
312 

in vims hepatitis, 1946 Nov 1434 
neutral low calcium, 1944 Sept., 
1243 

Diethyls tilbestrol. See Stilbestrot 
Digestive system functional disturb- 
ances, 1944 March, 418 
symptoms referable to resulting 
from diseases of abdominal blood 
vessels, 1944 May 710 
Digilanld 1945 March, 423 
Dlgitaline natlvelle 1945 March, 423 
Digitalis, blood-clotting and, 1945 
March, 431 

effects on electrocardiogram 1945 
May 609 

glu coside preparations, choice and 
rnethod of administration, 1946 
Nov, 1263 

In arrhythmias. 1945 March 631 
in auricular fibrillation, 1946 Nov 
1312 

in auricular flutter 1946 Nov 1310 
in congestive heart failure, 1944 
March, 382 1946 May 670 
with coronary occlusion 1946 
Sent 1064 

in coronary thrombosis 1944 July 
. MS 1946 May 667 
[n heart failure, 1945 March, 524 
in paroxysmal tachycardia, 1940 
Nov 1317 

in rheumatic fever 1946 Nov M 1337 
preparations and uses, 1945 March, 
423 524 1946 Nov 1263 
pure forms, use of 1944 Nov., 1345 
Diptorin, 1945 March, 423 
lr \fe rt Allure, 1946 Nov., 1266 
1270 

Digorin, 1945 March, 424 529 

D 1269^ faJlare » 1948 Nov 1266 
^^rowgotnmlne in headache, 1946 

nM 821 

^nynrotachysterol, 1944 SepL 2266 
m ngKrparnthjToidism 1945 March 

5n ^yoparathjToidism 1944 March 


Dilantin in bronchial asthma, 1945 
March, 459 

in convulsions 1946 Jan„ 169 
Dilaudid in convalescence 1945 SepL 
1212 

Diphenylhydantoin sodium in convul 
sfve disorders 1944 March 441 
Diphtheria, immunization, 1945 Sept 
1240 

In armed forces In S Pacific 1944 
Nov 1421 

laryngeal 1945 July 866 
polyneuritis following 1946 March 

Diplegia, cerebral, 1944 March, 448 
Discomfort, gas tro- Intestinal, of func- 
tional origin, 1944 March, 419 
Diuresis in congestive heart failure 
mersalyl ana theophylline oralh 
for 1944 July 911 
in nephrosis 1945 Sept 1187 
Diuretics in congestive heart failure 
1944 March 384 1946 Nov 

1295 

in kidney disease, 1944 Sept 1180 
mercurial, intravenous toxic effects 
1944 Nov 1346 
new 1945 March, 424 
Diu re tin, 1946 Nov., 1297 
Diverticulitis of colon, 1945 May 
039 

clinical study 1945 May 639 
sulfonamides in, 1944 July 823 
1946 July 929 

Diverticulum, urethral, 1945 July 
1008 

Doans splenic panhematopenia 1946 
Nov 1405 

Drepanocytemia 1946 Nov„ 1401 
Drop wrist in radial nerve injury 1945 
Jam, 10 

Ductus arteriosus, patent 1944 Jan 
98 102 

congenital evaluation of surgical 
treatment 1944 March, 388 
heart sounds in, 1946 Jan., 38 
x ray signs 1944 Nov., 1352 
surgical ligation, in prevention of 
bacterial endocarditis 1946 
Nov., 1235 

Duodenal ulcer See Peptic ulcer 
Duodenum sclerosis of arteries 1946 
May 673 

Dupuytren s contracture vitamin E 
(tocopherol) thernp} 1946 Jan „ 221 
Dust house, allergy to 1944 Nov., 1334 
Dust suppress] \ e measures for reducing 
infectivit) of air 1944 No\ 1312 
Dwarfism pituitary 1944 March, 476 
D>e excretion tests of liver function 
1945 Julv 970 
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D>scnterv, 1944 Nov, 1497 
amebic, 1944 Nov , 1499, 1507 
postwar problem of, 1945 July, 
906 

bacillarv, 1944 Nov, 1498, 1507 
postwar problem of, 1945 July, 
905 

streptomycin in, 1946 July, 859 
sulfasu'adine m, 1945 March 426 
sulfathahdme in, 1945 March, 426 
sulfonamides in, 1944 July, 821, 
No\ , 1507, 1945 Sept , 1311, 
1946 July, 928 

in children, sulfonamides in, 1944 
Julv, 888 

Dysmenorrhea, 1945 Nov, 1410 
essential hormone therapy, 1945 
Jan, 259, 262, 265, 267, Nov, 
1400 1413 

ps\chntnc aspects, 1945 Nov, 1520 
with obesitv and symptoms of pit- 
mtar> deficiency, 1946 May, 684, 
686 

D> spareuma, 1945 Nov , 1372 
Dyspepsia 1944 July, 891 
appendiceal, 1944 March, 421 
from exlragastnc svstemic disease, 
1944 July, 902 

from organic disease or abnormalities 
of stomach, esophagus or duode- 
num, 1944 Jul> 891 
functional, 1944 March, 418, Juh, 
902 

gallbladder, 1944 March, 421 
in military personnel, 1944 Nov , 
1353 

rePe\, 1944 July, 900 
Dvsphagia in syphilitic aorhc aneu- 
rism 1944 Jan , 75 
Dyspnea in neurocirculatory astliema, 
1946 SeDt, 1208 

obstructive, 1944 March, 339, 340 
pulmonary disturbances causmg, 
emergency aspects, 1945 Jul>, 
843 

Dvspragia intermittens angiosclerobca 
intestmahs, 1944 Mai, 729, 738 
Dvstroplua adiposogemtalis, 1944 
March, 474 

Eacle si stems in earlv syphilis, 1944 
March 299 

Ear, bl ist injuries, 1944 Nov , 1321 
cholesteatoma 1944 March 335 
diseases, chemotherapy in, 1946 
Sept , 1 49 

chronic, 1944 March, 330 334 
recent odiances in, 1944 No\ , 
1320 

sulfonamides in 1944 Juh 797 
local use, 1944 July, 800 


Ear diseases, treatment by general prac- 
titioner, 1944 Sept , 1108 
granulations and polyps, 1944 
March, 336 

problems in aviators, 1944 Nov 
1320 

Earache, 1944 Sept , 1124 
Eardrum, perforations, 1944 March 
334 

Ears, draining, treatment, 1944 Sept, 
1125, 1126 

itching, treatment 1944 Sept , 1123 
swimming m relation to, 1944 Sept, 
1126 

Eclampsia, 1945 July, 852, Nov, 1436, 
1443 

Ecthyma, penicillin in, 1946 March, 
406, 407 

sulfathiazole in, topically, 1944 July, 
847 

Ectopic pregnancy, ruptured, 1945 
July, 854, 856 

Eczematoid dermatitis, infectious, pen- 
icillin in, 1946 March, 406, 407, 408 
Edema angioneurotic, 1944 May, 733, 
739 

benadryd m, 1946 Sept., 1143 
m congestive heart failure, preven- 
tion and treatment 1944 March, 
384, 1946 Nov , 1290, 1295 
local areas, in newborn, 1946 Jan , 22 
nephrotic, 1944 Sept, 1181 
of lung, acute, emergency aspects, 
1945 July, 837 

pulmonary, acute, in congestive heart 
failure 1944 March, 386 
Educational retraining in Army Au 
Forces 1945 May, 721 
Efficiency test of hearing, 1944 Nov , 
1321 

Effort svndrome, 1944 May, 569, 1943 
Sept, 1203 

due to small heart, 1944 May, 577 
Ego structure, modification, as cause of 
increase m gastro-intestinal disorders 
in World War II, 1944 May, 561 
Electrocardiography in cardiac arrhyth- 
mias, 1946 Nov 1315, 1319, 1322 
in heart block, 1944 Jan , 56 
m pulmonary embolism, 1946 Nov , 
1257 

m rheumatic heart disease, 1944 Jan , 
130 

recent advances, 1944 Nov, 1339 
uses in medicine, 1945 May, 590 
■ventricular gradient in, 1945 March, 
464 

Electrodiagnosis m peripheral nerve in- 
juries 1945 Jan , 23 
Electroencephalography m delirium 
1944 Mav, 632 
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H V xl n>, -ncp nlmlojiraphy in epilepsy 
JMI ScpL 1118 1120 
fastuttcifag 1944 May 610 
Llectroslioch therapy in psychoses 
1B4S Sept 1232 
with insomnia, 1945 Jan 192 
outpatient, in psychiatric disorders 
c . Jan, 165 

tlectrothernpy in chronic arthritis 
1946 May 630 

P “ proses, 1944 March 462. 465 
tmbolism prevention, bilateral femoral 
'■cln interruption in, 1946 Sept 
1070 1071 

aicumarol in, 1945 March 430 
431 July 840 929 1949 Sept 
1666 l 600 Nov 1260 
tteraso in, 1945 May 789 1946 
Sept, 1000 1069 
ht^rln fa, 1945 March, 431 July 
033 1946 Sept 1069 Nov 

1259 

rascal measures 1946 Nov 

1260 

piJra ™0’ 1948 Sept, 116-1 Nov, 

eWtiOGtrdlo^niptilc changes 1946 

anorgency aspects 1945 July 839 
and signs 1946 Nov 

p , ^traent, 1946 Nov 1261 

teratoid of ovary sex pre 
cocity In 1943 j Qn . 109 
lev#? 1 ? 6 ? medical, symposium on, 
July 833 

me V. ne iu amebic dysentery 1944 
J"jv 1507 1503 19 ^ SepL 

ri^k’OThve coiitis 1948 March, 334 
control Impairment, pro- 
duced both by lowering and raising 
Otygen pressure in atmosphere 
f 4944 M av 704 
^ors in illness 1946 March 451 
^arthralgia due to 1945 Sept 

Emotions as factor in some young chil- 
drens colds 2944 May 603 
'dgUU^eratiw colitis 1944 May 

^hturbanccs of gastro-intestmal dis 

orders due to 2944 Sept 1154 
wt on cardiovascular system 1944 
M ay, 565 

“Jvyphyslology of 1945 May 744 
cianonshin to physiologic processes 
1944 May 550 

in hysterical symptoms 1944 
, 555 

kuiglbllity of 1044 Ma> 546 


Emphysema pulmonary obstructive, 

1944 March, 356 1946 Jan 109 
Emprosthotonos hysteric, 1944 May 

090 

Empyema pyogenic, 2945 March, 507 
510 

Emulsions 1945 Sept., 1099 
Encephalitis acute, emergency treat 
ment, 1945 July 895 
pathology 1946 Sept 1018 
spring-summer immune serum in 
1946 Jnn 69 

Encephalomyelitis equine, immune 
serum in prophylaxis and treatment, 
1946 Tan. 68 

Encephalo-myelo-radiculone antis acute, 

1945 Tfqu, 1 

Endocarditis bacterial, acute 1946 
Nov 1245 

subacute 1944 Jan 86 Sept 
1132 1946 Nov 1233 
heparin in, 1946 Nov 1238 
nonhemolvtlc streptococcus 
treatment with penicillin 

1945 Sept 1229 
penicillin in, 1945 May 583 

1946 Nov 1238 1239 
plus fever therapy 1946 
Nov. 1243 

plus sulfonamides 1946 Nov 
1242 

prophylaxis 1946 Nov 1233 
removal of foci of Infections 

1946 Nov., 1242 
splenomegaly with 1946 July 

773 

streptomycin in, 1946 Nov 
1238 

treatment 2945 March 425 
1946 No\ 1233 
brucella, 1945 March, 348 
Endocervidtis dysmenorrhea due to 

1945 Nov 1411 

Endocrine diagnostic procedures 1944 
Sept 1240 

disturbances, chronfc, 1944: March, 
407 

factors In abnormal and subnormal 
genital development, 2945 No\., 

elands real versus supposed dis- 
turbances 2945 JuV 
system therapeutic, 1945 March 

433 , „ , 

tliernpy breast enlargement duo t< 
2940 Jnn. 230 

in dermatology 1945 Sept HJJ 
in frontal headaches in girls 
women, 1944 No\ 1320/" 

In gvn ecological dEordrr- 

Scpt 1223 J 
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Endocnne therapy in menopause, 1945 
No\ , 1421 

in menstrual disorders, 1944 Sept , 
1223, 1945 Jan, 251, Nov, 
1375, 1413, 1421 

in peptic ulcer, 1944 Nov , 1349 
uses and abuses, 1945 Nov , 1398 
tumors, sex precocity in, 1946 Jan , 
199 

Endocrinology, syndromes masquerad- 
ing under, 1944 Sept , 1273 
synopsis of normal and pathologic 
ph\siology, diagnostic procedures 
and therapy, 1944 Sept , 1232 
Endometrial biopsy, 1944 Sept, 1245, 
1945 Jan , 252 

Endometritis, puerperal, 1945 Nov , 
1486, 1537 

Enemas, aaoidance, m functional dis- 
orders of digestive tract 1944 
March, 426 

Enteritis, regional, sulfonamides in, 
1944 July, 819, 1946 July, 926 
Enterogastrone m peptic ulcer, 1944 
Nov, 1349 

Enuresis, ephednne m, 1945 March, 
420 

Eosinophiha, clinical occurrence, 1944 
Jul\, 915 

Ephednne in asthma in children, 1945 
July, S67 

in enuresis, 1945 March, 420 
in myasthenia gravis, 1945 Jan , 
134, March, 421 

sulfate in pulmonary emphysema, 
1944 March, 365 

Epidermatophytosis 1945 March, 323 
Epidermopln tosis of feet, in soldiers 
in tropics, treatment, 1944 Nov , 
1532 

Epilepsia minons contmuans, 1946 
Jan, 166 

Epilepsa, convulsions of, 1946 Jan, 
163, 168 

criminal responsibility and, 1945 
Jan ,212 

diagnosis, 1945 Sept, 1114 
electrocardiogram in, 1945 May, 608 
electroencephalograph) m, 1945 
Sept, 111S, 1126 

glutamic acid in, 1945 March, 
418 

treatment, 1945 Sept, 1114, 1119 
tvpes of seizures 1945 Sept, 1115 
Epinephrine, 1944 Sept, 1263 
in asthma in children, 1945 July, 
S67 

10 lOS™^ 11 ^ 1^44 Sept, 

m rn™ nc * uolltls acut , in infants, 
1914 Sept, 1105 


29 and 30 (1944-1946) 

Epinephrine m coronary thrombosis, 
1946 May, 666 
in headache, 1946 July, 821 
inhalation, in bronchial asthma, 1944 
March, 346, 350 

Epis taxis, gonadal relationships, 1944 
Nov, 1330 

treatment, 1944 Sept , 1116 
Erb’s paralysis m brachial plexus in- 
juries, 1945 Jan , 19 
Ergotamine tartrate m headache, 1946 
July, 821 

Erysipelas, sulfonamides in, 1944 July 
845 

penicillin m, 1945 July', 836 
Erysipeloid, penicillin in, 1945 July 
836 

Erythema, toxic, of newborn, 1946 
Jan , 20 

Erythroblastosis fetalis, 1946 Jan , 76, 
79 81 83 91 

blood findings in, 1946 Nov , 1402 
development of manifestations of 

1944 Jan , 244 
pathogenesis, 1944 Jan, 245 

Rli factor and, 1944 Jan , 240, 258 
transfusion therapy, 1944 Jan 
251, 263, 1946 Jan , 83 
Erythrocytes, resuspended, uses of 
1945 March, 432, Sept, 1077 
sedimentation rate, clinical signifi 
cance, 1945 July, 937 
in coronary occlusion, 1946 
Nov, 1277 

office methods 1946 Sept, 1177 
Esophagotracheobronchial fistula, 1944 
July, 1001 

Esophagus, tumor, dyspepsia m, 1944 
July, 892 

ulcer, dyspepsia in, 1944 July, 892 
Eslluomene, 1945 May, 670 
Estradiol, 1944 Sept , 1252 
benzoate, 1944 Sept., 1253 
dipropionate, 1944 Sept , 1254 
to stimulate ovulation, 1944 Sept. 
1226 

Estnns, 1944 Sept , 1251 
Estnol, 1944 Sept, 1255 
monoglucuronide, 1944 Sept, 1255 
Estrogen therapeutic test, 1944 Sept , 
1247 

therapy, breast enlargement follow- 
ing, 1946 Jan , 131 
m amenorrhea, 1944 Sept, 1226 

1945 Nov, 1381, 1400_ 

m atrophic vaginitis, 1945 Nov 
1356 

in dysmenorrhea, 1945 Nov 
1403, 1413 

m functional utenne bleeding 
1945 Nor , 1398 
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Estrogen therapy In gonococcal vulvo- 
vaginitis, 1944 Nov 1362 
in habitual abortion 1946 July 
90S 

In hypoovarionlsm. 1944 March 
481 

in menopausal arthritis, 1946 
May 579 

in menopause, 1944 March, 482 
1945 Nov 1400 1421 
In menstrual disorders 1945 Jan. 
259 

in pros ta tic cancer 1945 March, 
435 

In sterility 1945 Nov 1404 
in threatened abortion, 1945 Nov 
1405 

new products 1945 March, 435 
Estrogenic hormone, 1944 Sept 1225 

Estrogens clinical uses 1944 Sept., 
1251 

Estrone, 1944 Sept 1254 

Ether colonic, in bronchial asthma, 

1944 March 344 351 

In oil, intramuscularly, in bronchial 
asthma, 1945 March 459 
Ethinyl estradiol 1945 March, 435 
In polymenorrhea, 1944 Sept 
1227 

to stimulate ovulation 1944 Sept 
1225 1220 

testosterone 1944 Sept. 1257 
Eunuchoidism, 1944 March. 482 
EuphylHne In coronary thrombosis 
1946 May 609 

Examination gynecologic, 1945 Nov., 
1344 

E^rdses, Frenkel walking, 1944 
March, 445 

in chronic arthritis 1946 May 029 
In pulmonary embolism prevention, 

1945 May 789 

therapeutic. In convalescence 1945 
May 787 810 

tolerance test in neuroclrculatory 
asthenia 1944 No\ 1511 
Exnaustion states In Army and in in 
dusti y 1945 May 771 
exophthalmic goiter thfouradl In 
1944 Sept, 1043 Nov., 1362 
preoperative preparation thioura 
dl in, 1946 March 283 
with severe exophthalmos treat 
r- . 1944 March 484 

C'Xopnthn.Lmos thyrotropic hormone 
1944 Mardi 488 

'*480 rctrnc t ,on ’ 1944 March, 

in brondilal asthma 
1945 M arc b 453 


Extrasystoles 1946 Nov 1320 
quinidine in 1945 Jan. 227 
Eyes diseases, medical aids 1944 
May 742 

sulfonamides in, 1944 July 789 
of newborn treatment 1945 Nov., 
1532 

signs in brucellosis 1945 March 347 

Faciai. pain, neoplasia as cause, 1945 
Jan. 91 

relief of 1945 Jan , 73 
symptomatic, 1945 Jan. 87 
Fainting in hysteria, 1944 May 089 
Fora die test for sensory disturbance 
1944 July 037 

Fnsdculation, neostigmine In, 1945 
March 422 

Fat necrosis subcutaneous traumatic, 
1946 Jon. 20 

Fatigue arthralgia in 1945 Sept 1271 
“operational, r 1945 May 729 
states In Army and in industry 1945 
May 771 

test of hearing 1944 Nov„ 1322 
Fats plasma in liver disease, 1945 
July 979 

Favism, 1944 March 379 
Fear electrocardiographic changes In 
duced by 1945 May 018 
in children, 1046 Jan 155 
Feeblemindedness criminal responsl 
bility and 1945 Jam, 208 
Feet See Foot 

Female sex hormone See Estrogen. 
Femoral nerve Injuries 1945 Jnn. 23 
vein ligation In prevention of em- 
bolism 1946 Sept, 1071 Nm 
1260 

Femur osteomyelitis chronic, penldl 
lin in, 1944 Sept., 1038 
Ferrous carbonate in fadal pain, 1945 
Tan. 77 

sulfate In anemia 1946 Sept 1048 
Fetal erythroblastosis, Rh factor and 
1944 Jan. 240 258 
Fever artlfidnlly Induced leukocyte 
response to 1944 July 923 925 
convulsions In, 1946 Jan. 164 
therapv in brucellosis 1945 March, 
300 

in cardiospasm. 1944 May 592 
In earl) syphilis combined with 
Intensive nrseno therapy 1944 
March. 297 

in gonorrhea 1944 March, 507 
in rheumatic fever 1946 Nov 
1330 

Fibrin foam and film, 1945 Sept 10S7 
In neurosurgery 1945 March 
432 
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Fibrinogen determinations, 1946 Nov , 
1371 

Fibrosis, artenolar-capillary, 1944 
Mi), 723 

of lung, ldiODithic, 1946 Sept, 1168 
pancreitic, chronic diarrhea in in- 
fants due to, 1944 Sept , 1198 
with ectasia, 1944 May, 724 
Fibrositis, em ironmental factors, 1945 
May, 56S 

roentgen therapy, results, 1946 May, 
614 

vitamin E ( tocopherol) therapy, 
1946 Jan , 221 

Field s stain for malarial parasites, 

1944 Nov, 1459 

Filanasis bancroftaan, 1946 Sept , 
1006 

postwar problem of, 1945 July, 
903 

Fistula, esophagotraclieobronchial, 1944 
July, 1001 

Fits See Convulsive disorders 
Tne-dav dnp m early syphilis, 1944 
March, 293 

Flit feet in children, 1946 Jan, 147 
Flea-bite ’ dermatitis, 1946 Jan , 20 
Flosdorf agglutinogen test in whooping 
cough, 1946 Jan , 53 
Fluids, administration, in chronic dif- 
fuse glomeruloneplmtis, 1945 
Sept., 1193 

in diarrheas of infancy, 1945 July, 
8S2 

Fluorescence test for demiatopliytosis, 

1945 March, 325 

riuonne, beneficial and harmful effects 
on human teeth 1944 Nov , 142S 
Foam test for bile in urine, 1946 
Sept, 116S 

Focal fit 1945 Sept, 1115, 1122 
Foci of infection, removal, in subacute 
bacterial endocarditis, 1946 Nov , 
1242 

Fohc acid in pernicious anemia, 1946 
Sept , 1054 

in spme 1946 Sept , 1054 
Follicle-stimulating hormone m men- 
strual disorders, 1944 Sept , 1225 
Folhcuhns, 1944 Sept 1251 
Follutein in hypermenorrhea, 1944 
Sept, 1224 

Foot, athlete s, in soldiers in tropics, 
treatment, 1944 Nov , 1532 
dermatophv tosis of, 1945 March, 
323 

hvgiene of, in diabetes, 1944 Jul>, 

ringworm of 1944 Nov 1532 
trc ?ch, postwar aspects, 1946 March, 


Foramen ovale, open, heart sounds in, 
1946 Tan , 39 

Foreign body m bronchus, 1946 Jan., 
105 

Fractures in hyperparathyroidism, 1945 
March, 394 

nasal, treatment 1944 Sept, 1121 
Frazer’s solution, 1944 Nov , 1533 
Frei test, 1945 May, 677 
inverted, 1945 May, 678 
Frenkel walking exercises, 1944 March, 
445 

Friedreich s disease, electrocardiogram 
in, 1945 May, 607 
Frigidity, psychiatric aspects, 1945 
Nov, 1521 

Frog test for pregnancy, 1945 Nov , 
1553 

Frohhch’s syndrome, 1945 Sept , 1222 
Frontal bone, osteomyelitis, chemo- 
therapy, 1946 Sept , 1153 
Frustration, feeling of, m paraplegia, 
1946 March 476 
F H S test, 1944 Sept 1242 
Functional tests, electrocardiogram in, 
1945 May, 615 

Furunculosis, penicillin in, 1946 
March, 406, 407 

Fungus infection of vulva, 1945 Nov , 
1365 

pleural effusions of, 1945 March, 
508, 511 

sodium propionate in, 1945 March, 
438 

Furmethide m bladder atony, 1945 
March 421 

Furuncle of external auditory canal, 
1944 Sept, 1124 

of nose watli cellulitis of face, pen- 
icillin in, 1944 Sept , 1037 
Furunculosis, penicillin in, 1945 July 
836 

Fusospinllosis of vagina, 1945 Nov 
1301 

of vulva, 1945 Nov, 1370 

Galactose tolerance test of liver func- 
tion, 1945 July, 977 
“Galatest’ powder method for sugar in 
unne 1946 Sept, 1175 

Gallbladder disease electrocardiograms 
in, 1945 Mav, 606 

Gamma globulins in infectious hepab- 
bs prevenhon, 1946 Sept, 1032 
Nov, 1439 

Gastric analvsis, diognosbc value, 1945 
March, 492 

Gastritis, 1944 Nov, 1352 
as cause of d>spepsia, 1944 July 
894 

diagnosis, 1945 March, 489 
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!“^ bose °py in 1943 March 
498 1948 March 304 Jul> 007 

m 1354 tar> P 6 ™""' 1 . 4944 Nov 

^ U M^4^ dI " 
^^349^ “dvance, 
wtrolntestlnnl disease*, ptychojomatic 
manlfettaUons 1944 Nov, 1355 
olsorder* early emotional outbursts 
^source Of 1944 May 557 

factional, 1944 March, 418 
.Sept, 1154 

“orcase In World War IL 1944 
May 561 

proses. 1944 Nov 1541 
ct, abnormalities, significance in 
management of cardiac dis- 
orders 1944 Jan. 107 
aoute nonsurgicnl emergendes re- 
lated to 1945 July jfr8 
anomalies as cause of chronic diar 
mra In Infants, 1944 Sept. 

0.oiiT mpetlHcJ 1945 March, 426 
^“rc.copy 1945 March 407 

ji“ 903 Ue ’ 1946 March 303 
contraindications 1948 March. 306 
Sh,H dL 'T w ' 1948 My 784 
Xt l ‘L b,ood substitute, 1945 
rlu I .'f h ' , 433 Snot, 1091 

*1 development, abnormal and 
7rw? 3r P} al » endocrine factors in, 
1945 Nov 1387 

v,enna n measles, pathology 1946 
Sept, 1020 

mmmbocytopcnic purpura follow 
r'.J'JK; 1&4Q March, 401 

vnnors, disinfection of air 
CW?, h - 194 1 Nov 1309 

.Q.ooas In neurodrculatory asthenia, 
r /° 46 Sept 1207 
"TODa * stain for malarial parasites 
'844 Nov 1459 

w$ y * Iolosy 1944 

C aoL" i , tmi, In ,n diabetes. 1945 March 
c£v?h 1948 J u, y 937 042 
1087 Ieium ' hnmunc 1945 Sept 

I'WmjIL-u gamma. In infectious hepnti 
Prevention 1948 Sept 1032 

p.Nnv., 1439 

hj-stcricus 1044 May 639 
^RJincTulonephritis acute in children 
electrocardiogram in, 1945 
May. 006 

Penicillin In, 1945 Ma> 5S2 


Glomerulonephritis acute treatment, 
1944 Sent 1185 

chronic diffuse management, 1945 
Sept 1184 

differential diagnosis 1945 July 990 
Glomerulosclerosis intercapillary 1945 
March 538 

Glucose in bronchial asthma, 1944 
March, 345 3-51 
tolerance test, 1944 Sept, 1241 
Glucose-insulin tolerance test, 1944 
Sept 1241 

Glucosides. cardiac, 1945 March 423 
529 1946 Nov„ 1263 
Glutamic acid in eoilepsy 1945 March, 
418 Sept 1122 

Glycine in myasthenia gravis, 1945 
Jan„ 135 

Glycol vapors disinfection of air with, 
1944 Nov 1310 
in control of common cold, 1944 
Nov 1328 

Glycosuria office tests for 1946 Sept, 
1171 

Goiter exophthalmic, thiouradl In, 
1944 Sept., 1043, Nov„ 1362 
with severe exophthalmos treat 
ment 1944 March 484 
Gold salts in rheumatoid arthritis, 
1944 March 316 1945 Sept, 
1278 1946 May 545 
thrombocytopenic purpura due to, 
1944 Jan 181 

toxic hepatitis from, and its effect 
on rheumatoid arthritis 1946 
May 553 

Gonadal imsopharvngeal relationships. 

1944 Nov., 1329 
Gonadophysin 1944 Sept 1225 
Gonadotropin therapy breast enlarge- 
ment following 1946 Jon. 130 

in amenorrhea 1945 Nov 1380 
1400 

in dvstrophta ndiposogenltalis, 

1944 March, 474 

in functional uterine bleeding, 

1945 Nov- 1385 1399 

in habitual abortion, 1946 Jul> 

069 

In hypogonadism, 1944 March 
4S0 481 

in menstrual disorders 1945 Jan 
250 

in pftuitnrv dwarfism 1944 
March 170 

in »teriHt> 1945 N(t\, 1403 
Gonadotropins anterior p!tu»ar> 1944 

Sept 1251 

cliorionic. 1944 Sept-, 1—50 

Co min sign in pyramidal 

1945 Jam, 2» 
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Gonorrhea, control measures, unfortu- 
nate public health aspects, 1946 
Jan , 253 

fe\er therapy, 1944 March, 507 
sulfonamide-resistant, penicillin in, 
1944 July, 835 

sulfonamides in, 1944 July, 831 
local treatment, 1944 March, 509 
penicillin in, 1944 March, 507 
pemcdhn-resistant, 1945 May, 688 
sulfathiazole in, 1944 March, 506 
asymptomatic earner states follow- 
ing, 1944 March, 508 
sulfonamides in, 1945 Sept , 1311 
treatment under existing conditions, 

1944 March, 506 

Gonorrheal conjunctivitis, sulfonamides 
in, 1944 July, 793, 886 
vulvovaginitis, 1945 Nov , 1362 
sulfonamides in, 1944 July, 834 
Gordon’s sign m pyramidal tract le- 
sions, 1945 Jan , 53 
Gout, etiology, environmental factors, 

1945 May, 567 

recognition and management, 1946 
May, 597 

Grafts, nerve, 1945 Jan , 27 
Gramicidin in dermatology, 1945 
Sept, 1107 

Grand mal, 1945 Sept, 1116, 1122 
Granulations, aural, 1944 March, 
336 

Granuloma inguinale, 1945 Nov , 1369 
pvogemeum, 1944 July, 974 
Granulosa cell tumors of ovary’, sex 
preco cocity in, 1946 Jan , 200 
Graves disease with severe exophthal- 
mos, treatment, 1944 March, 484 
Gnppe in armed forces m S Pacific, 
1944 Nov, 1420 

Groin, dermatophytosis of, 1945 
March, 323 

Guaiac test for occult blood in stool, 
1946 Sept, 1175 

Guanidine in myasthenia gravis, 1945 
Jan , 134 

Guillain-Barr6 syndrome, 1945 Jan , 1 
Gy necogens, 1944 Sept, 1251 
Gynecologic examination, 1945 No\ , 
1344 

Gynccologx chemotherapy’ m, 1944 
July, 827 

endocrine therapy, 1944 Sept , 
1217, 1232 

Inboratorx procedures in, 1945 Nov , 
1546 

P^'atnc aspects, 1945 No\ , 1508, 


rO^° SU3m on 1945 No\ 1343 
Gyaiecpmastm virginal, 1945 No\ , 
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Gynecomastia with small testes, asper- 
matogenesis and excessiy'e unnary 
gonadotropins, 1946 Jan , 125 


Habitus stiller, 1944 May, 721 
Hair development, sexual, precocious 
1945 Nov, 1390 

dyes, organic, thrombocytopenic pur- 
pura due to, 1944 Jan , 182^ 
Handicapped children, physician’s op- 
portunity for service to, 1946 Jan 
211 

Hamson spot test for bile in urine 
1946 Sept., 1170 
modification, 1946 Sept , 
1170 

Hay fever, benadryd m, 1946 Sept 
1143 

pynbenzamme in, 1946 Sept 
1146 

Head cold, treatment, 1944 Sept , 111! 
injuries in children, coma due to 
1945 July, 893 
emergency treatment, 1945 
July, 891 

Headache, classification, 1946 July, 
815 

frontal, in girls and women, hormone 
therapy, 1944 Nov, 1329 
in neurasthenia, 1944 May, 674 
menstrua], hormone therapy, 1944 
Nov, 1329 

migrainous, 1944 March, 439 
tension, 1944 March, 439, 1945 
May, 568 

treatment, 1944 March, 439, 1946 
July, 811 . , 

Hearing defects, simulated, 1944 July 
939 

hystenc affections, 1944 May, 692 
neurasthenic affections, 1944 May 
676 

tests, 1944 Nov , 1324 

new, for selection of aviators 

1944 Nov, 1321 
Heart block, 1944 Jan , 56 

aunculox entncular, 1946 Nox 
1318 

disease, asthma with, in children 

1945 July, 871 

chrome, care of patient with, 1944 
March, 381 

congenital, common forms, 1944 
Jan , 95 

murmurs of, 1946 Jan , 38 
electrocardiograms in, 1945 May 
595 

hypertensix e, with left ventricular 
enlargement, insomnia due to 
1944 Sept 1138 


index to volumes 28, 29 and 30 (1944-1946) 1479 


Heart dUeose, management gastro- 
intestinal abnormalities as re- 
lated to 1944 Jan 107 
neurotic symptoms in 1944 May 
571 

pain of differential diagnosis 
1945 March, 513 
pregnancy and management, 

1945 Nov 1449 
quinidlne In 1945 Jan., 215 
recent advances 1944 Nov 1338 
rheumatic, 1944 Sept. 1129 

1948 Jan. 25 32, May 510 
Nov. 1301 

hanuds 1946 May 518 
tn large station hospital 1944 
Jan. 137 

murmun In, 1946 Jan. 41 
pathogenesis 1946 May 514 
pregnancy In 1946 May 521 
treatment, 1946 May 518 
seven common problems manage- 
ment, 1944 Sept, 1129 
symposium on, 1946 Nov 1231 
syphilitic, 1944 Jan. 70 1946 
Nov 1301 

treatment, 1944 Nov 1345 
valvular chronic, diagnosis and 
management, 1946 Nov., 1301 
— sordered action of 1944 May 369 
enect of cigarette smoking on 1945 
.July 949 

of emotions on 1944 May 560 
emergencies 1945 Sent. 1154 
in pediatric practice 1945 July 
871 

enlargement, malignant hyperten- 
don -with 1944 Sept 1134 
Mhire. 1946 May 667 
acute in children, 1945 Jnly 872 
left tided 1945 Sept 1159 
congestive 1946 May 669 Nov 
1280 

mechanism 1944 Nov 1343 
diet tn 1948 Nov. 1286 
diuretics In, 1946 Nov. 1295 
mcrsalyl and theophylline orally 
diuretio efficacy 1944 July 

oil 

talent, 1944 March, 381 

and j odium chloride in, 
1946 Nov 1290 

"^Sept^lO&T occ k u * on * 

^th hypertension, 1945 March, 
. 542 

tiigitaJjj Jn, 1945 March 524 

1946 Nov„ 1203 

n acute rheumatic fever treat 
"wot. 1946 May 513 


Heart failure, left ventricular 1946 May 
668 

right-sided 1946 May 670 
with rapid enlargement of liver 
1944 Jam 110 

irregularities electrocardiograms in, 
1945 May 590 

irritable of soldiers 1944 May 569 
decrease in World War IT 1944 
May 560 

lesions in hyperparathyroidism 1945 
March, 395 

mitralization 1944 Nov 1352 
murmurs in children, clinical signifi 
cance, 1946 Jan., 35 
in congenital heart disease 1944 
Jan 60 98 102 
neurotic, 1944 May 570 
position electrocardiogram and 

1945 May 608 
rupture, 1946 May 667 

small neurocirculatory asthenia due 
to 1944 May 577 
structural abnormalities electrocar 
diognuns in 1945 May 595 
tamponade, 1945 Sept 1158 
therapeutics, 1945 March 423 
Heat, application, in chronic arthritis 

1946 May 625 

therapy in rehabilitation 1945 May 
787 

Helium-oxygen therapy in bronchial 
asthma, 1944 March, 342, 348 
Hemagglutination 1944 Tan. 232 
Hematoma, subdural, 1945 Jam, 62 
chronic diagnosis Importance of 
1945 July 1042 
Hemic murmurs 1946 Jan. 37 
Hemiplegia treatment 1944 March 
449 

Hemoglobinuria, march 1944 March 
379 

Hemolysis 1944 Jan. 232 
Hemoivtic anemias 1946 Jnlj 744 
SepU 1050 

•cute 1946 Nov 1403 
acquired, 1945 May 695 
congenital, blood findings in 1946 
Nov„ 1400 

in children 1946 an 00 
of newborn, 1946 Jan 76 79 81 
83 91 Nov 1402 
Rh factor and 1944 Jan 244 
240 

treatment 1944 March 378 
Hemophilia plasma in 1945 Sejrt. 
1085 

Hemophilus influenzae meningitis 
streptomycin in, 1946 Sept 991 
Hemopoiesis, abnormal splenomegalies 
of 1946 July 735 
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Hemoptysis, 1945 luly, 837 
Hemorrhage, cerebral, 1944 March, 
449 

gastric, unexplained, gastroscopy in, 
value, 1946 July, 908 
gastro-intestinal, of functional origin, 
1944 Sept, 1156 

in liver damage, control of, 1945 
March, 432 

in peptic ulcer, 1944 March, 414 
intracranial, convulsions of, 1945 
Julv, 888 

due to birth trauma, 1944 March, 
448 

of early pregnancy, 1945 July, 853 
of late pregnancy, 1945 July, 855 
postpartum, 1945 July, 855, 858, 
Nov, 1537 

pulmonary, idiopathic, 1945 July, 
S43 

subarachnoid, 1946 May, 678 
tonsillar, postoperative, treatment, 
1944 Sept, 111 8 

Hemostatic function, tests, analytical, 
1946 Nov, 1363 
in patients with abnormal bleed- 
ing, 1946 Nov , 1361 
m vivo, 1946 Nov , 1363 
Hemothorax, 1945 March, 506, 510 
in syphilitic aortic aneutysm, 1944 
Jan , 76 

Henoch s purpura, 1945 July, 880 
Hepann in subacute bacterial endocar- 
ditis 1946 Nov, 1238 
m thrombosis and embolism, 1945 
Much, 431, July 933, 1946 
Sept, 1069, Nov, 1259 
Hepatic See Liver 

Hepatitis, epidemic, 1946 Nov, 1407 
in military forces, 1944 Nov , 
1355 

homologous serum 1946 Nov, 1408 
infectious, 1946 Nov , 1407 

treatment, 1946 SeDt , 1024, 1032 
tone during gold salts tlierapj, ef- 
fect on rheumatoid arthritis, 1946 
Mn>, 553 

virus, recent advancement in knowl- 
edge of, 1946 Nov , 1407 
Heredofamilial diseases, 1944 March, 
451 

Hermaph-oditism 1945 Nov, 1388 
Hernia diaphragmatic, dyspepsia in, 
1944 Julv 892 

hiatus, significance m management 
of cardiac disorders, 1944 Jan 
10S 

Herniation of nucleus pulposus, 1945 
Jan 111 194S March 432 
l'oiC) Slmplc,c P^ologv. 1946 Sept , 

/$r^ 


Herpes simplex, relation to chickenpox 
1946 Sept, 1019 
zoster, 1944 March, 442 

immune serum in, 1946 Jan., 69 
Hexestrol, 1945 March, 435 
Hexylresorcinol, vaporized, for disin 
fection of air, 1944 Nov , 1309 
Heyrovsky operation for cardiospasm 

1944 May, 592 

Hiatus henna, significance m manage- 
ment of cardiac disorders, 1944 Jan 
108 

Hippunc acid test of liver function 

1945 July, 977 

Hirschsprung s disease, chronic diar- 
rhea due to, 1944 Sept, 1195 
Histammase in headache, 1946 July 
827 

m nasal allergy, 1944 Nov , 1335 
Histamine and mecholyl iontophoresis 
in rheumatoid arthritis, 1944 
March, 319 

in allergy, 1944 Nov , 1834 
in headache, 1946 July, 822 
m Meniere’s syndrome, 1944 Nov 
1324 

Histamine-azoprotem in bronclnal astb 
ma, 1945 March, 460 
in migraine, 1945 March, 438 
Histoplasmosis, 1945 March, 337 

1946 July, 775 

Hodgkin s disease, 1944 Jan , 201 
benign type, 1944 Jan , 201 
malignant type, 1944 Jan , 204 
reaction in leukemia, 1944 Nov , 
1379 

torulosis with, 1944 July, 951 
953 

Hoffman sign in pyramidal tract lesions 
1945 Jan , 54 

Homans sign, 1946 Nov , 1254, 1330 
Home deliveries, management, 1945 
Nov , 1525 

Homoeroticism, 1944 May, 534 
Homogemtalism, 1944 May, 535 
Homosexuality, 1944 May, 535 
Hoover s sign 1944 July, 937 
Hormones adrenal, 1944 Sept, 1237 
1238 

clinical uses, 1944 SeDt , 1260 
assays of, 1945 Jan 254 
follicle-stimulating 1944 Sept , 1234, 
imbalance in leukemia, 1944 Nov , 
1377 

in major disorders, 1944 Sept, 
1248 

influences in peptic ulcer, 1944 
March 411, Nov , 1349 
interrelationships 1944 Sept , 1232 
luteinizing 1944 Sept , 1234 
ovarian, 1944 Sept, 1236 
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Hormones pancreas 1844 Sept 1239 

° 12« mM 1944 SepL 1251 
pliconlal 1944 SepL 1240 
Preparations 1944 Sept 1250 

‘‘W^n^lSE! devek, P“' nt “f 

tesUcukr 1944 SepL 1237 

£?? En d°crtne therapy 

1944 S 'P L 1238 

Sr™ 1 - n “ d fOT 
ot nuMaon 

prab - 

H ™ ta posl 
H hm'3 gg ra itv ' reactions In 

Hom^ <5ujt, allergy [o 1Q44 N<Jy 

H 'Kh,«S g deflnIUon °f 

ffia™ mole> J U| 7 854 

“ o^tu, 
ttydrophobim 1944 Nov 1406 
H^^ l2a ^ 0n ’ 1945 Septl243 
H 5^1a“ D IS! t ^ e Rh factor 

194s ManA 500 510 

^is« p ?r\ Uo ?, o o f Dwu ° a !id ' 
HyrSttiv 5 March 418 

U36^4 Bravl d amjn 1945 Nov 
"’(Kt? 1 ' 1944 1 May 

tSSTuS- 

1,^4 Ma!^ 41 ° 8 f digestive tracL 
’f^norAea, 1944 SepL 1219 
wT2Lt nlp I, 1944 SepL 1223 

i^Tjrts “ nd ’ 

1 * T Parathyroldiim 1845 March, 389 


Hyperparathyroidism primary diair 
nosis 1945 July 1019 * 

Hyperpyrexia See Fever therapy 
Hypertension, 1944 Jan. 31 
arterial in congenial heart disease 

1944 Jan 102 

tdd ,1 e X5 “ nd clinical relationships 

1945 Morel i, 535 
drug therapy 1945 March, 425 
due to arteriosclerosis and its com 

plications 1946 May 659 
emotional 1944 May 572 
essential 1944 Sept 1141 
depressor procedures, 1946 Sept 
1086 

emotional factors in, 1944 May 

etiology newer concepts 1946 
Sept 1079 

potassium thiocyanate in. 1944 
Sept 1146 

present status of problem 1946 
Sept 1079 

prognosis newer concepts 1946 
Sept 1081 

psychotherapy 1946 Sept 1084 
sedatives and hypnotics in, 1940 
Sept 1085 

sympathectomy for 1944 Sept. 
1149 1946 Sent. 1087 P 
In ^hypoplastic individuals 1944 

malignant with cardiac enlargement 
1944 Sept 1134 

ophthalmoscopic findings 1944 May 
748 

pathogenesis 1944 May 724 
thiocyanates In, 1946 July 889 
treatment 1944 Sept 1145 1946 
Sept 1084 

Hypertensive cardiovascular disease In 


pregnancy 1945 No\ 1436 1440 


Hyperthyroidism, 1944 March, 469 
1945 July 1013 

thiouradl in 1945 March, 302 433 
1946 July 845 

preoperative preparation 1946 
March 283 July 849 
versus Graves disease 1944 March. 
484 

Hypnosis In medicine 1944 May 639 
646 

phenomena of 1944 May 643 
technics of 1944 May 642 
Hypnotics in dermatology 1945 Sept 

in hypertension, 1946 Sept* 1085 
in insomnia, 1945 Jam, 187 
Hypocalcemia electrocardiograms in 
1945 May 613 
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Hypochlorites, atomized, for disinfec- 
tion of air, 1944 Nov , 1309 
Hypoclilorous acid gas, disinfection of 
air with, 1944 Nov , 1310 
Hypochondriasis, 1944 May, 531, 699 
Hypogh cemia, cardiac manifestations, 

1944 Nov , 1344 

ohesitv with, 1945 Sept, 1223 
spontaneous, hypennsulmism and, 
differentiation, 1944 July, 985 
Hypomenorrhea, 1944 Sept, 1219 
hormone therapy, 1944 Sept , 1225, 

1945 Jan , 260 

with obesity and symptoms of pit- 
uitarv deficiency, 1946 May, 684, 
690 

Hypoov onanism, 1944 March, 480 
Hvpopar ithyroidism, 1944 March, 471 
treatment, 1945 March, 434, 435 
Hvpoph>sis See Pituitary gland 
Hvpoplashc type, hypertension m, 
1944 May, 721 

Hypoproteinemia, 1945 Sept , 1083 
human serum alubumm in, 1945 
Sept , 1086 

Hypotension, neosynephnn hydrochlo- 
ride in, 1945 March, 420 
Hvpothalamic amenorrhea, 1946 Sept, 
1103 

Hypothalamus, lesions, sexual precocity 
in, 1946 Jan , 197, 198 
physiology, 1944 Sept, 1233 
role of, in manic-depressive equiva- 
lents, 1944 March, 463 
Hvpothyroidism, 1944 March, 467 
anemia of, 1944 March, 376 
obesity with, 1945 Sept, 1223 
Hvstena, 1944 May, 665, 682 
conversion, 1944 May, 532 
major, 1944 May, 689 
malingering and, differentiation, 
1944 Julv, 935 
minor, 1944 May, 689 
traumatic sources, 1944 May, 682 
Hvstenc zones, 1944 May, 684 
Hvsteroid personality, 1944 May, 544, 
545 

Icnmo-ANEMiA, hemolytic, 1946 Nov, 
1400 

Icterus See also Jaundice 
neonatorum 1946 Jan , 75, 78, 81, 
83 

praecox, 1946 Jan , 76, 79, 81, 83 
Rh factor and, 1944 Jan , 244, 
246 

nuclear, 1946 Jan , 77, 80, S2, 84 
Ileitis, regional, sulfonamides m, 1944 
Julv, 819 

Hue vem hgabon m prevenbon of em- 
bolism, 1946 Nov , J261 


Illinois program for underprivileged 
and handicapped children, 1946 
Jan, 215 

Immune serum globulin, 1945 Sept , 
1087 

in brucellosis, 1945 March, 359 
m virus disease prophylaxis and 
treatment, 1946 Jan., 61 
in whooping cough prophylaxis, 
1946 Jan , 53 
treatment, 1946 Jan , 55 
Immuniz ation, active, against some 
common communicable diseases, 


1945 Sept, 1238 

clinic, whooping cough, 1946 Jan , 47 
combmed, 1945 Sept, 1250 
Impetigo contagiosa, penicillin m, 
1945 July, 836, 1946 March, 
406, 407 

sulfathiazole in, topically, 1944 
July, 847 

of newborn, 1946 Jan , 17 
Indigestion, 1944 July 891 
nervous, 1944 March, 418 
Industrial disability, respiratory dis- 
ease as factor, 1944 Nov , 1293 
Industry, fabgue and exhausbon states 
m, 1945 May, 771 
Infantile paralysis See Poliomyelitis 
Infants, diseases, sulfonamides in, 1944 
July, 882 

newborn See Newborn 
premature, physiologic anemia of, 

1946 Jan , 88 

Infections, acute, of childhood, neuro- 
psychiatnc symptoms, 1946 Jan , 
173 

chrome diarrhea m infants due to, 
1944 Sept, 1190 

chrome, of childhood, anemia due to, 
1946 Jan , 89 

confined air as vehicle, 1944 Nov , 


1293 c a 

generalized, ophthalmoscopic hnd- 

mgs, 1944 May, 750 
Influenza, immune serum in, 1940 
Jan , 68 

penicillin in, 1944 Sept , 1077 
sulfonamides in. 1944 Sept, 1077 
Influenzal meningitis, serum therapy, 
1945 Sept, 1263, 1266 
sulfonamides in, 1944 July, 870, 


872 


Inguinal buboes 1945 May, 668 
Injecbons, discomfort of, means oi 
minimizing, 1945 Sept , 1238 
m dermatology 1945 Sept , 1104 
Injuries, head, in cluldren, coma due 
to, 1945 July, 893 
emergency treatment 1945 
July, 891 
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Injuries, peripheral nerve, 1945 Jan., 9 
Ini blot tests In stuttering 1944 May 
623 

Innominate artery aneurysm of syph- 
ilitic, 1944 Tain, 77 
Insanity and the criminal, 1945 Jam 
195 

legal conceptions, 1945 Jam, 204 
malingering and, 1945 Jam, 205 
true and feigned differences 1944 
July 941 942 

Insect bites in soldiers in tropics 1944 
Nov 1538 

Insomnia, 1945t Tan. 178 
causes of 1945 Jam, 180 
clinical effects 1945 Tam 181 
duo to left ventricular weakness 
1944 Sept 1138 

S en era 1 management, 1945 Jan 184 
ypnotics in, 1945 Jam 187 
in neurasthenia, 1944 May 075 
psychotherapy 1945 Jan. 180 
shock therapy in psychotic cases 
1945 Jam 192 
treatment, 1944 May 698 
Insulin, 1944 Sept, 1270 1271 
amorphous 1944 Sept, 1271 
crystalline zinc, 1944 Sept 1271 
globin, 1945 March 430 1946 

July 937 942 

in diabetes mellitus, 1944 Sept, 
1080, 1946 July 933 
In diabetic coma 1946 Sept, 1127 
protamine-zinc, 1944 Sept 1272, 
1940 July, 936 939 
combined with soluble insulin, 
July 037 940 

shock therapy In psychoses 1945 
Sept 1231 

with Insomnia, 1945 Jam, 192 
*oloble, 1940 July 935 938 
tolerance test 1944 Sept, 1241 
types and their uses, 1940 July 933 
intensive methods in syphilis 1944 
March, 293 

internal medicine In general practice 
symposium on, 1945 May, 503 
interventricular septal defect 1944 
Jam 95 98 

heart sounds in, 1940 Tom 38 
intervertebral disk rupture of 1945 
Jam, 111 1940 March 431 
Intestinal diseases newer sulfonamides 
and antibiotics in, 1946 Jul> 

sulfonamides in, 1944 July. 811 
obstruction, mechanical, following 
*var wounds of abdomen, 1946 
March, 337 

P"«ites in children 1944 Sept 
1191 


Nov 


Intestinal surgery sulfonamides in pre- 
opera ti very 1946 July. 930 
vessels sclerosis of 1944 May 728 
Intestines, carcinoma, sulfasuxidine in, 
1944 July 823 
infarction or 1946 May 073 
small, arteriosclerotic c h a n ges 1946 
May 073 

Intocostrine, 1945 March, 423 
Intracranial abscess, emergency treat 
ment 1945 July 895 
hemorrhage, convulsions of 1945 
July 888 

Intraperftoneal chemotherapy in gyne 
cofog> 1944 July 833 
Introvert, 1944 May, 539 
Intussusception, 1945 July, 880 
Involution melancholia, 1945 
1522. 

Iodides in asthma in children, 1945 
July 808 

in bronchial asthma 1944 March 
345 350 

in sporotrichosis 1945 March 330 
Iodine in hyperthyroidism, thiouradl 
and, 1945 March, 310- 1948 March, 
285 

Ipecac In paroxysmal tachycardia 1946 
Nov 1317 

Iron deficiency anemia 1944 March, 
371 1946 Jan. 88 So pti, 
1040 

blood findings in 1946 Nov., 
1390 

in carcinoma of colon, 1945 July 
958 

therapy in pernicious anemia, 1944 
Jam. 229 

in thrombocytopenic purpura, 
1944 Jam, 108 

Irradiation See Roentgen and Radium. 
Irritable colon, significance in manage- 
ment of cardiac disease, 1944. 
Jam 109 

treatment, 1944 March 418 
heart of soldiers, 1944 May 560 
569 , 

stomach, treatment. 1944 March, 
418 

Ischemic ulcer tyrothridn in, 1944 
July 851, 854 855 
Itching ears treatment, 1944 Sept., 
1123 

Jacksonian convulsions 1945 Sept 
1115 1122, 1946 Jan. 106 
Janet test for sensory disturbance 
1944 Jul> 937 

Japanese River Fever 1944 Nov., 1404 
Jaundice acholuric, familial, 1845 
July 982 1946 Nov., 1400 
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Jaundice, acute, applicability of liver 
funcbon tests in, 1946 Nov , 1444 
catarrhal, 1946 Nov , 1407 
in military forces, 1944 Nov , 
1355 

treatment, 1946 Sept, 1024 
cephahn-cholesterol flocculation test 
in, 1944 Nov, 1358 
hemolytic, congenital, 1946 July, 
748 

Rh factor and, 1944 Jan , 244 
homologous serum, 1946 Sept, 1025, 
Nov, 1408 

in newborn 1946 Jan , 75 
intercurrent, during gold salt therapy 
of rheumatoid arthritis, effect on 
tlie arthritis, 1946 May, 553 
Jejunal transplant into stomach wall in 
pepbc ulcer, 1944 Nov , 1350 
Joints, hysteric, 1944 May, 687 
Jolly’s myasthenic reacbon, 1945 Jan , 
129 

Kahn reacbon in syphilis, 1946 Nov , 
1348 

Kali-azar, 1946 Sept, 1002 
Kephnne hydrochloride, 1945 March, 
420 

Keratosis, seborrheic, 1944 July, 969 
Kelohydroxyestnn, 1944 Sept, 1254 
17-Ketosteroid test 1944 Sept, 1242 
Kidnevs, arterial hypertension and, 
clinical relationship, 1945 March, 
535 

arteriosclerosis, 1946 May, 674 
blood flow, funcbonal abnormalibes 
as cause of insufficiency, 1946 
Sept , 1094 

disease, in pregnancy, 1945 Nov , 
1436 

funcbonal tests, \alues in health and 
disease, 1945 Sept , 1320 
infeebons, nontuberculous, treatment, 
1945 May, 571 

insufficiency, medical aspects in uro- 
logic practice, 1946 Sept, 1090 
reversible and irreversible, 1944 
March, 429 

lesions, in hyperparathyroidism, 1945 
March, 394 

_ tuberculosis, 1944 Sept, 1185 
Klumpke’s paralysis m brachial plexus 
r injuries, 1945 Jan , 19 
Korotnn in hypermenorrliea, 1944 
Sept , 1224 

Kraurosis vulvae, 1945 Nov, 1367 

Labor, complications, 1945 Nov , 1536 
management at home, 1945 No\ , 
1525 

ps>chiatnc aspects, 1945 No\ , 1516 


Labor, single dose and conbnuous spinal 
anesthesia for, 1945 Nov , 1538 
Laboratory diagnosis in anemias of in- 
fants and children, 1946 Nov , 
1393 

findings in blood and urine in health 
and disease, 1945 Sept, 1314 
procedures m gynecology and ob- 
stetrics, 1945 Nov, 1546 
tests, office, technic and interpreta- 
tion, 1946 Sept , 1168 
symposium on, 1946 Nov , 1343 
Lactobacillus easel factor in pernicious 
anemia, 1946 Sept , 1054 
in sprue 1946 Sept, 1054 
Lameness, simulated, 1944 May, 700 
Lanatoside-C, 1945 March, 424 
in heart disease, 1944 Nov , 1345 
Laryngeal diphtheria, 1945 July, 866 
Laryngology, recent advances, 1944 
Nov, 1333 

Laryngotracheobronchitis, 1945 July, 
864 

acute, in children, sulfonamides in, 
1944 July, 887 

fulminabng, chemotherapy, 1946 
Sept , 1154 

Larynx, carcinoma, 1944 March, 323 
diseases of, chronic, pitfalls in diag- 
nosis and treatment 1944 March, 
322 

myasthenia, 1944 March, 326 
paralysis, due to tracheal, tumor of 
probable syphihde origin, 1944 
March, 327 

Lawrence-Moon-Biedl syndrome, 1945 
Sept, 1222 

Laxatives, avoidance, in funcbonal 
disorders of digestive tract 1944 
March, 426 

Lead poisoning m children, 1945 July, 
881 

sodium citrate m, 1945 March, 
437 

Lederer’s anemia, 1945 May, 702, 
1946 Jan, 91, July, 747, 751 
Leg stocking color preparations, throm- 
bocytopenic purpura due to, 1944 
Tan 182 

Leiomyosarcoma, abdominal, mistaken 
for splenomegaly, 1946 July, 794 
Leishmaniasis, cutaneous, 1946 Sept , 
1002 

visceral, 1946 Sept , 1002 
Leprosy, military aspects, 1944 Nov , 
1484 

postwar problems of, 1945 July, 907 
Lethargy in acute infeebons of child- 
hood 1946 Jin , 174 
Leukemia, 1944 Nov , 1376, 1946 
July, 737 
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acute, 1944 Jan. 188 Nov,, 

Ctra W8 J9 « ^ 

1944 Jan, 194 Nov 

ho ™^al imbalance in, 1944 Nov 

“^'iTrao chronl0 ’ 1946 

Ssr ’cs a 54 
SS^^SSfJSTig? 

^rrei^ 0 ^ 01116110515 1946 

Jw&ofMfc %&*£*• toler 

tew: rf CT 8 Wov, 1388 
Nov 1857 oypcrhormonnl, 1945 

tub ” troatment, 

ifeft IMS Sept, 1099 

ssr- 1 «" 

“tancej In drrhralj of liver 1945 


^5?^ S5JT* 

;£g by uplraHon, 1945 March, 
8pw 

E, g » ^ ,(Der 
d ,£ J8 *? m£*!«f ^ contrt>1 

27r4CT rt 4^ factor 1945 March, 
constitutional, 1945 

«sf^8^ p j^r i uo riiht w 

{0« ««**. 3® 

1945* QrK * disease 

t!*r»nv I Scpt - J 319 
J«uu 297 P«^^nu anemia, 1944 


U 1M2 th °™ Py reactJons > 1948 Sept 
Lob ar pn enmonia. See Fnevmonia. 
MW?V D tubercnI “ lj . 1045 

U %%%1 ?{&* *° 

Lockjaw See Tetanus 

1097” deimatoIo 8 l0 - 7045 Sept 
Ludwig angina, chemotherapy lQ4g 

LumLgo etiology 1945 May 588 
Lrabar mmctnre in meningitij, 1945 

Long abscess 1948 Sopt 1158 

en ”jpncy aspects, 1945 July 

multiple, staphylococcal bacteremia 
complicating penicillin in, 1944 
Sept 1035 

lurgioal indications and treatment 
1945 Sept 1288 

carcinoma, cancer coils in bronchial 
secretions 1943 Nov, 1384 
[ency aspects 1945 July 


primary surgical indications and 
treatment 1945 Sept 1283 

Cy, J9°45 d J^; e 845 n,Cr!ICI,Cy 
diseases, chronlo, with constriction in 
bronchial passageway 1944 
March, 848 

differential diagnosis and treat- 
ment, 1046 Sept, 1156 
edema oljcu,^ cogency aspects. 

in congestive heart failure 1944 
March, 386 

fibrosis, idiopathic, 1946 Sept, 1166 
reaection, in tuberculosis 1945 
March 451 

sarcoid disease 1946 Sept, 1162 
tuberculosis, Seo Tuberculosis pul 
memory 

tumors 1946 Sept, 1166 
Luteinizing hormone 1944 Sept, 1258 
in menstrual disorders, 1944 Sent 

7 P9_»: v 

Lymphadenopathy cllnicopatholocfc 
study 1948 Nov 1376 
L^hnn^ohemangioma, splenic, 1946 

Lymphan^tij, regional, sulfonamides In, 

Lymphoblastoma, 1946 July 7 86 
Lymphocytic choriomeningitis, benign, 
1945 Jam, 38 

Lymphogranuloma v enereu m 1945 
May 663 Nov„ 1369 
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Lymphogranuloma venereum, conjunc- 
tivitis due to, sulfonamides in, 
1944 July 794 

ulcerative colitis due to, sulfonam- 
ides in, 1944 July, 815, 1946 
July, 925 

Lymphoid tissue, oronasal. abnormal, 
incidence in rheumatic fever, 1946 
May, 540 

Lymphopathia venereum, 1945 Nov , 
1309 

Lymphorrhoids m lymphogranuloma 
venereum, 1945 May, 670, 671 


Magnesium sulfate in Memere’s syn- 
drome, 1944 Nov , 1324 
in paroxysmal tachycardia, 1945 
March, 426, 1946 Nov , 1317 
Maladjustment, transitory, m soldiers, 
reconditioning in, 1945 May, 751 
Malaria, 1944 Nov , 1437, 1458, 1946 
Sept, 998 

diagnosis, 1944 Nov , 1458 
falciparum, 1946 Sept , 1000 
new drugs in, 1946 Sept, 1002 
parasites of, 1944 Nov , 1438 
pathology, 1944 Nov , 1439 
postwar problem, 1945 July, 902, 
1946 Sept, 998 

practical considerations, 1944 Nov, 
1437 

prc\ ention of relapse, 1946 Sept, 
1001 

reconditioning the pabent, 1945 
May, 760 

symptoms, 1944 Nov , 1440 
vivas: or benign terban, 1946 Sept, 
998 

Male climacteric, 1944 March, 483 
sex hormone See Androgens 
Malignant disease, radium in, usefulness 
of, 1946 July, 948 
pepbc ulcer, 1944 March, 416 
Malingering, 1944 May, 699, July, 
928 


neuropsy cluatnc aspects, 1944 July, 
928 

of insanity to escape criminal respon- 
sibility, 1945 Jan, 205 
Malnutnbon in paraplegia, 1946 
March, 356 

in prolonged hospitalized pabents, 
1946 March, 349 
Malta fever See Bruccllosts 
Malum coxae senilis, roentgen treat- 
ment 1946 May, 613 
Mammarv gland, physiology, 1944 
Sept, 1239 

Mandelic add in unnarv tract infection, 
1944 Sept, 1184, 1945 May, 574, 
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Marne-depressive constitution, neuroses 
related to, 1944 March, 452 
equivalents, 1944 March, 457 
Mapbarsen m cardiovascular syphilis, 
1944 March, 305 

in early syphilis, 1944 March, 294, 
298 

March hemoglobinuria, 1944 March, 
379 

Marriage, preparation for, physician’s 
role, 1945 Nov, 1346 
Massage, in chrome arthritis, 1946 May, 
628 

in rehabilitation, 1945 May, 787 
Mastitis, gargantuan, m girl, 1946 Jan , 
131 

Mastoiditis, acute, sulfonamides in, 
1944 July, 799 

surgeal exenteration, penicillin with, 
1946 Sept , 1151 

Measles, complications, sulfonamides in, 

1944 July, 888 

immune serum in prophylaxis, 1946 
Jan , 62 

in treatment, Jan , 64 
Measles, German, pathology, 1946 
Sept., 1020 

thrombocytopenic purpura follow- 
ing, 1946 March, 401 
Mebaral m epdepsy, 1945 Sept, 1122 
Mecholyl, effects on electrocardiogram, 

1945 May, 614 

m bronchial asthma, 1945 March, 
459 

in paroxysmal tachycardia, 1946 
Nov , 1317 

m rheumatoid arthritis, 1944 March, 
319 

Median nerve injuries, 1945 Jan , 11 
Median-ulnar nerve injuries, 1945 Jan , 
18 

Medical emergencies, symposium on, 
1945 July, 833 

Medicine, recent advances, symposium 
on, 1944 Nov, 1293 
Mediterranean anemia, 1946 Jan , 93, 
Sept , 1049 

blood findings in, 1946 Nov , 1399 
Medullary tractotomy for facial pain, 
1945 Jan , 84 

Megacolon, congenital, chrome dianrhea 
due to, 1944 Sept, 1195 
Megakaryocytes, bone marrow, in throm- 
bocytopenic purpura, 1944 Jan , 158, 
167 

Meigs’ syndrome, pleural effusion in, 
1945 March, 509, 512 
Melancholia, involution, 1945 Nov , 
1522 

Melanocarcmoma, 1944 July, 971 
Melano-epithehoma, 1944 July , 971 
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Membiana tympauf perforation, 1944 
March, 334 

MiniUrei «yndrome, treatment, 1944 
Nov., 1323 

Meningeal Irritation In acute Infection? 
of childhood, 1943 Jan, 173 
typhilii penicillin in, 1948 July 901 
Menlncltl* acute, em e r ge n cy treatment, 
1§45 July &B5 
BedDoi coll, 1945 Sept, 1263 
bacterial, acute, sulfonamides In, 
1944 July 889 

coma of emergency treatment 1945 
July, 893 

diagnosis, 1945: Sept 1260 
Hemophilus Influenzae streptomycin 
in, 1946 Sept, 991 
influenzal, serum therapy 1945 
Sept 1263, 1260 
ralfonamtdes tn, 1944 July 872 
hrabar puncture in, 1945 Sept, 1264 
lymphocytic, benign, 1945 Jan., 38 
rocningococcal, serum therapy 1945 
Sept, 1263 

sulfonamides In, 1644 July 869 
872, 1Q4S Sept, 1263 1310 
pn cumococcat penicillin in, 1945 
May 585 

sulfonamides In, 1944 July 870 
872 

otitic origin, chemotherapy 1946 
Sept, H52 

•“phylococcal, pontdIUn In 1945 
Sept 1264 1207 
suit anarchies in, 1944 July 870 
•“'Ptococcal, penicillin in, 1945 
Sept, 1264, 1207 

suhonamides in, 1944 July, 870 
872 

S° n >Kl044 July, 951 952 
oratment 1945 Sept, 1259 1262 
“bwcnlous, 1Q45 Sept, 1267 
nith unusual features tn young 
if , oSnlts, 1946 March, 271 
r'' ,: Pccoccal Infections sulfonamides 
. HI944 July 869 872 
enooiotrorrhagta, 1944 Sept 1222 
'TOopausal arthritis, 1946 May 576 

hue'’ 10451 Iuly 1015 Nov 

"nWgaof 1945 Sept 1274 
25°°*™ therapy 1945 Nov, 1406 
1945 Joly 1015 

matrceut, 1944 March, 482, 1945 
. Nrc, 1420 
‘ ff^ gia, 1945 Nov 1383 

^^85^-" 

S^ooaUon, 1945 Nov, 1375 
oiMrdtis of 1944 gept 1217 
niagnostlc aids, 1945 Jan, 252 
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Menstruation, disorders of endoenne 
therapy 1945 Tan., 251 
uses ana abuses, 1945 Nov 
1400 

functional, 1945 Nov*, 1375 
hormone therapy 1945 Nov*, 
1375 

psychiatric aspects 1945 Nov 
1519 

treatment, 1944 Sept 1222 
Mental disease criminal responsibility 
and 1945 Jan., 105 
growth, levels of 1944 May 530 
» rngieno of chronic disease, 1944 
March, 434 

retardation, criminal responsibility 
and 1945 Jam 208 
symptoms in hysteria, 1944 May 
688 

in neurasthenia, 1944 May 675 
produced bv anoxia, 1944 May 
704 

Mercupurin in congestive heart failure, 
1945 March, 424 1946 May 669 
Nov 1296 

Mercurial diuretics in congestive heart 
failure, 1944 March, 385 1946 
Nov 1290 

Intravcmus toxic effects 1944 
Nov. 1346 

Mersalyl and theophylline orally in con- 
gestive heart failure, diuretic efficacy 

1944 July 011 

Mesenteric thrombosis, 1944 May 730 
1948 May 672 

Methanamine In urinary tract infections 

1945 May 574 575 
Methionine in cirrhosis of liver 1945 

March 429 484 

in infectious hepatitis 1946 Sept 

Methyl testosterone, 1944 Sept, 1259 
Methylene blue test for bile in urine, 

1946 Sept 1168 

Metrazol shock therapy in psychoses, 
1945 Sept, 1232 

Metritis puerperal, 1945 Nov., 1487 
Metropathia haemonhagica, 1944 Sept 

l poo 

Micopon in beodacli© 1946 July. 825 
Mtcrosporon infections 1945 March, 
323 

Middle ear inflammation. See Otitis 
media 

Mfdsyxtolic click in acute rheumatic 
heart disease, 1944 Jan. 129 
Migraine 1944 March 439 See also 
Headache 

nbdominnl 1944 May 733 
histamlnc-azoprotein in, 1945 March, 
438 
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Miliary tuberculosis, acute disseminated, 
1946 March, 263 

Milk formulas for prolonged hospitalized 
patient, 1946 March, 360, 361 
Milh-leg, 1946 Nov , 1330 
Miosis, 1944 May, 746 
Miscaniage See Abortion 
Mite bites in soldiers in tropics, 1944 
Nov, 1538 

typhus, 1944 Nov, 1464 
Mitral stenosis, 1944 Jan , 47 
pregnancy and, 1944 Jan., 51 
valve disease, 1946 Nov, 1302 
Moles, benign and malignant, differen- 
tiation and treatment, 1944 July, 
968 

blue, 1944 July, 973 
hydabdiform, 1945 July, 854, 856 
pigmented, 1944 July, 968 
vascular, 1944 July, 974 
Monckeberg calcification, 1944 May, 
724 

Mongolian spots, 1946 Jan., 22 
Monika albicans, infecbons with, 1945 
March, 323, 328 

Moniliasis, vaginal, 1945 Nov., 1360 
Monoacetylmorphine, 1945 March, 418 
Monocaine for local anesthesia, 1945 
March, 419 

Mononucleosis, mfechous, 1946 July, 
779 

Moods, instability of, 1944 March, 
464 

Morphine in convalescence, 1945 Sept, 
1212 

in coronary thrombosis, 1944 Jan., 8, 
1946 May, 666, Nov, 1276 
Mohon sickness, treatment, 1945 March, 
418 

Motor disorders, chronic, management, 
1944 437 

simulated, 1944 July, 936 
Mottled enamel, 1944 Nov , 1430 
Mouth, ulcers, sulfonamides m, topically, 
1944 July, 848 

wash in pernicious anemia, 1945 
Jan., 245 

Mucous colitis, 1944 March, 418 
Mulbple sclerosis, treatment, 1944 
March, 446 

Mumps, immune serum in prophylaxis, 
1946 Jan , 67 
in treatment, 1946 Jan , 67 
Muscular atroph> , acute, with porphyria, 
1946 March, 397 
spinal, progressive, 1944 March, 
449 

weakness, neurasthenic, 1944 May, 
676, 6S1 

Musculocutaneous nerve in tunes. 1945 
Jam, 23 


Myasthenia gravis, diagnostic tests, 
1945 Jam, 128, March, 422 
emergency treatment, 1946 Sept, 
1035 

management, 1945 Jan , 128, 129 
treatment, 1944 March, 438 
advances in, 1945 March, 421 
laryngis, 1944 March, 326 
prosbgmine m, 1944 Nov , 1333 
Myasthenic reacbon of Jolly, 1945 Jam, 
129 

Mycology, medical, 1945 March, 323 
Mydriasis, 1944 May, 746 
Myelitis, treatment, 1944 March, 437 
Myelography in ruptured intervertebral 
disk, 1946 March, 434 
Myelopathy, 1944 March, 437 
Myocardial infarction, demerol in, 1946 
Sept, 1139 

restriction of activity in coronary 
occlusion in relation to, 1945 
March, 405 

Myocarditis, Fiedler’s electrocardiogram 
in, 1945 May, 606 
Myochrysine in rheumatoid arthritis, 
1946 May, 546, 549 
Myoclonic jerks, 1945 Sept , 1117, 1123 
Myxedema, 1944 March, 467, 1945 
July, 1012 

pituitary, 1944 Nov, 1386 
in children, 1944 Nov , 1390 

Narcissism, 1944 May, 533 
Narcolepsy, 1944 March, 442 
in children, 1945 July, 894 
Narcosis, anoxia and, 1944 May, 713 
in neuropsychiatric disorders, 1946 
March, 470 

Narcosynthesis m war neurosis, 1945 
May, 737 

Nasal allergy, 1944 Nov, 1334 
Nasopharyngeal conditions, new treat- 
ments, 1944 Nov , 1331 
Nasopharynx, gonadal relationships, 

1944 Nov , 1329 

hyperplasia, conductive deafness and, 

1945 Sept, 1251 

respiratory infecbons, in tropica] 
South Pacific, 1944 Nov , 1418 
Nebulized solutions of antibiotics in 
bronchiectasis, 1946 July, 867 
Neck, painful, 1945 May, 568 
Needle liver biopsy, 1945 March, 3 165 
Neoarsphenamine in aortic syphilis, 
1944 March, 305 
in early syphilis, 1944 March, 294 
in unnary tract infections, 1945 May, 
577 

Neoprontosil in ulcerative colitis, strep- 
tococcal, 1944 July, 814, 1946 
July, 921 
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Neostigmine in fmdculation, 1945 
March 49.9. 

In myasthenia gravis diagnostic, 
1945 March, 422 
therapeutic, 1945 March, 421 
, 1946 Sept, 1038 

jn poliomyelitis, 1945 March, 423 
fn ™v™atold arthritti, 104J March, 

Neo ^Pj*h^d r ochlarIde, uses, 1945 

in bronchia 1 asthma, 1944 March 
o40 

in chronio pulmonary disease* with 
bronchial constriction, 1944 March, 

Nepbitii acute hemorrhagic, specific 
.^py 1945: Sept. 1173 
chronic <Mme management, 1945 
,hept, 1184 

outerential diagnosis, 1945 July B90 
fa children, 1945 July 874 
1944 Sept 1173 

N 'Pf 0 5?£ n «ls In nyperparn thyroid 

M“ rch ' 3M 

N^hroris In children, 1945 July 874 

wS?™”® 1, W4S ‘ Se P f - 1185 

NrS^," 0 ” 0 fa, 1045 March 438 
Nephrotic crisis 1945 Sept, 1190 
*!*?*’ 1b 44 Sept lift I 
*5™TOno, treatment 1944 Sept, 

NerV 828 Iodc *“ headacho 1849; July 

1945 Jam, 27 

P^Pl’ero’ Injuries diagnosis 

^ rent functional cases, 1945: Jan. 

ingestion, 1044 March 418 
»ysren^ autonomies, therapeutic*, 1945: 
March, 419 

central^ syphilis of, 1944 March 

evS^P'? 11 ' 3 ' 1645 March, 417 
“ronfa disease, management of 
Nn.—i , 44 March, 4.34 

l J , B' m faal, 1945 Jam, 73 
atypical 1945 Jam, 85 

ttoZSPT ** Jan - 75 

N«n«thenla, 1944 May 533 885 
1044 May 873 

Sphenoid personality 1944 May 
'XfcZS'W See Poli/neuHtU 
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N eurodrculat ory asthenia, 1944 May 
569 660 Sept, 1133 1946 

Sept., 1203 

cardiovascular manifestations 
1946 Sept, 1205 

due to small heart 1944 May 577 
electrocardiogram in, 1945 May 
017 

in soldiers overseas, 1944 Nov., 
1509 

respiratory manifestations 1946 
SepL 1208 

Neurologic emergencies noxmirglcal In 
children 1945 July 880 
Neuromuscular apparatus, therapeutics 
1945 March, 421 
Neuropathy 1944 March, 447 
Neuropsycniatrio aspects of malingering 
1944 July 928 

diagnosis, significance of, 1946 
March, 451 

diseases, symposium on, 1945 Jan. 1 
patient, treatment in Army hospital 
1946 March, 459 

symptoms In acute Infections of 
childhood, 1946 Jan. 173 
Neuroses anxiety 1944 May 672 

manifested by cardiovascular symp- 
toms, 1944 Nov 1509 
by gastrointestinal symptoms 
1944 Nov. 1541 

electrotherapy. 1944 March, 462, 465 
gastrointestinal, 1944 Nov., 1541 
in combat crews overseas 1945 May 
731 

In returned soldiers, 1945 May 733 
obesity as manifestation, 1946 SepL 
1187 

organ, 1944 May 532 
plus malingering 1944 May 702 
psychopathology of 1945 Nov. 1511 
related to the manic-depressive con- 
stitution, 1944 March, 452 
traumatic, 1944 May 663 
decrease in. In World War H 1944 
May 500 

differential diagnosis, 1944 May 
699 

military experience, 1944 May 669 
nomenclature and etiology 1944 
May 663 

prognosis 1944 May 693 
treatment. 1944 May 697 
war 1945 May 729 
Neurosurgery fibrin film and foam In, 
1945 March, 433 
Neu rosyphil b 1944 March, 303 
penicillin in, 1948 May 655 July 900 
treatment, 1945 Sept. 1231 
Neurotic heart, 1944 May 570 
Neurotics defined, 1944 March, 455 
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Neurotomy, retrogassenan, classical, for 
facial pain, 1945 Jan , 80 
posterior, for facial pain, 1945 
Jan , 83 

Neutropenia, splemc, primary, 1946 
July, 760 

Nevus, blue, 1944 July, 973 
flammeus, 1946 Jan , 23 
pigmentosus, 1944 July, 968 
vasculosus, 1944 July, 974 
New developments in medicine, sym- 
posium on, 1945 March, 273 
Newborn, anemia of, physiologic, 1946 
Jan , 87, Nov , 1394 
breast enlargement in, 1946 Jan , 
122 

erythroblastosis in, Rh factor and, 

1944 Jan ,240, 258 

hemolytic disease of, 1946 Jan , 76, 
79, 81, 83, 91, Nov, 1402 
immediate care of, 1945 Nov , 1531 
jaundice m, 1946 Jan , 75 
slan conditions in, 1946 Jan , 17 
Niacin dosages, 1945 Sept, 1302 
in chronic arthritis, 1946 May, 617 
in headache, 1946 July, 822, 825 
Niacinamide m chronic arthritis, 1946 
May, 617 

Nicotine, effects on electrocardiogram, 

1945 May, 612 

intraienous administration, effect on 
heart and peripheral blood vessels, 
1945 July, 949 

Nicotinic acid deficiency See Pellagra 
effects on electrocardiogram, 1945 
Mav, 614 

m M6m£re’s syndrome, 1944 Nov , 
1324 

in Vincent’s infection, 1944 Nov , 
1332 

Night palsy, 1944 July, 945 
Nitrites in essential hypertension, 1946 
Sept , 1086 

Nitroglycerin m angina pectons, 1944 
Jan , 27, 1946 Nov , 1282 
Nocardia asteroides, infection with, 
1945 March, 340 

Nodules, subcutaneous, in rheumatic 
fe\cr, 1946 Jan , 27 
Nose, diseases, chemotherapy, 1946 
Sept, 1152 

chronic, 1944 March, 330 
new treatments, 1944 Nov , 1328 
sulfonamides in, 1944 July, 797 
local use, 1944 July, 800 
treatment, 1944 Sept, 1108 
fracture, treatment, 1944 Sept, 1121 
furuncle, with cellulitis of face, pen- 
icillin in, 1944 Sept, 1037 
physiology applied, 1944 Sept, 1110 
Nosebleed, 1944 Sept, 1116 


Nuclear icterus, 1946 Jan , 77, 80, 82, 
84 

Nucleus pulposus, herniation of, 1946 
March, 432 

Nutrition in paraplegia, 1946 March, 
356 

in rehabilitation, 1945 May, 794 
problems, in treatment of prolonged 
hospitalized cases, 1946 March, 
349 

round table discussion, 1946 
March, 356 

Nutritional anemias of childhood, 1946 
Jan , 88 

treatment, 1944 March, 376 
deficiency diseases See Deficiency 
diseases 

macrocytic anemia, 1946 July, 1055 


Obese thyropituitary deficiency in fe- 
male, 1946 May, 683 
Obesity as manifestation of neurosis, 
1946 Sept, 1187 
in children, 1945 Sept, 1217 
treatment, 1945 Sept, 1226 
Obsessional thinking, 1944 March, 
458 

Obstetrics, chemotherapy in, 1944 July, 
827 

demerol in, 1946 Sept, 1140 
laboratory procedures in, 1945 Nov , 
1546 

nonsurgical emergencies m, 1945 
July, 848 

psychiatric aspects, 1945 Nov , 1508, 
1514 

Rh factor in, 1944 Jan , 240, 254 
symposium on, 1945 Nov , 1343 
Occupational therapy in rehabilitation, 
1945 May, 788 
OctofoQm, 1945 March, 435 
Ocular See Eyes 

Office laboratory tests, 1946 Sept, 1168 
Oiling as dust-suppressive measure, 
1944 Nov . 1312, 1946 May, 499 
Oils, dermatologic, 1945 Sept, 1100 
Ointments, 1945 Sept , 1100 
Oligomenorrhea, 1944 Sept, 1218, 1220 
hormone therapy, 1944 Sept, 1225 
with obesity and symptoms of pituitary 
deficiency, 1946 May, 684, 690 
Oliguna in infants and chddren, 1945 
July, 874 

Omentopexy m cirrhosis of liver, 1945 
March, 281 

Oneirophrenia, 1945 Jan , 162 
Operational fatigue, 1945 May, 729 
Ophthalmia, gonorrheal, sulfonamides 
in, 1944 July, 793, 886 
Ophthalmodynomometry, 1944 May, 
744 
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Ophthalmologic aids medical, in civilian 
and military general practice, 1944 
May 742 

Ophthalmology sulfonamides In, 1944 
Julv 789 

Ophthalmoscopic accessories 1944 
May 746 

findings in disease 1944 May 747 
Ophthalmoscopy technic, 1944 May 
744 

Opisthotonos, hvsteric, 1944 May 690 
Op pen helm s sign In pyramidal tract 
lesions, 1945 Jan. 52 
Opsonocytophagic index in brucellosis 
1945 March 354 

Optic atrophy, primary syphilitic, sur 
laical treatment, 1944 March, 

tabetic, treatment, 1944 Marcia 440 
neuritis and brain tumors, papilledema 
^ in, 1944 July 957 
Orbital cellulitis penicillin, 1946 Sept 
1153 


Organ nemtals, 1944 May 532 
Organic origin of apparent functional 
nervous disease, 1945 Jam, 30 
Oriental sore, 1946 Sept, 1002 
Oro nasal lymphoid tissue, abnormal, in 
cidence in reumatic fever 1946 May 
540 

Orthopedio measures in arthritis, 1946 
May 635 

Osteitis fibrosa cystica generalisata, 
1945 March, 389 365 
Osteoarthritis 1945 Sept. 1278 
cholesterol content or urine In 1946 
May 047 

etiology environmental factors 1945 
May 507 

roentgen treatment, 1945 May 013 
Osteodystrophia fibrosa disseminata, 
iO40 Jan., 128 200 
Osteomyelitis hematogenous acute in 
infancy 1948 Jan, 135 
with staphylococcal bacteremia, 
penicillin in, 1944 Sept 1031 
or femur chronic, penicillin in 1944 
Sept, 1038 

°* frontal bone, chemotherapy 1946 
Sept 1153 

in arthritis 1946 May 


Otitis media acute suppurative penicdl 
fin in 1940 Sept., 1150 
sulfonamides in 1944 July 
799 801 887 

, treatment, 1944 Sept 1125 
chronic, suppurative, J944 March 
334 330 

urethane and sulfatillamfde in 


1948 Sept 1152 


Otolaryngology problems Id treatment 
by general practitioner 1944 Sept 

recent advances 7944 Nov., 1310 
sulfonamides in, 1944 July 797 
local use, 1944 July 801 
Otorrhea chronic, 1944 March, 334 
Oubain, J945 March, 424 
Ovary endocrine tumors sexual pre 
cocity in, 1946 Jam 199 
function, vaginal smears for 1945 
Nov 1549 

hypofunction, 1944 March 480 
physiology 1944 Sept, 1230 
Ovulation, timing by basal temperature 
graphs, 1945 Nov 1425 
Oxygen pressure in atmosphere, effect 
on emotional control, 1944 May 
704 

therapy in bronchial spasm of acute 
Infections, 1944 March 349 
in coronary thrombosis 1944 Jan. 
8 

in rheumatic fever 1946 Nov., 
1337 

In status asthma ficus 1944 March, 
345 

Oxygen helium therapy in bronchial 
asthma, 1944 March, 342 351 


Pain, abdominal acute medical prob- 
lems in, J946 July, 913 
anginal, 1944 Jan. 17 
fna'a), neoplasia as cause, 1945 Jan. 

relief of 1945 Jam, 73 
symptomatic, 1945 Jam 87 
gastrointestinal, of functional origin 
1944 March, 419 
hys teric, 1944 May 687 098 
in neurasthenia, 1944 May 674 
in rheumatic fever, 1946 Jam, 27 
intractable chordotomy for J945 
Jam 98 

precordial differential diagnosis 
1945 March, 513 
in neurodrculatory asthenia I94S 
Sept 1205 1210 

relief oi in peptic ulcer 1944 March 
406 

simulated 1944 Ma> 700 July 935 
Paleness emotions and J944 Mi) 
572 

Paludrine In malaria, 7940 Sept 1002 
Pancreas carcinoma gastroscopy in 
J946 Jub 010 
disturbances, 7945 Jul> 1014 
physiology J944 Sept 1239 
seprosis of arteries 7940 May 673 
Pancreatic fibrosis chronic diarrhea In 
Infants due to 1944 Sept, H08 
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Pancreatic insufficiency, pancreatic en- 
7yme in, 1945 March, 429 
Pancreatitis, acute, electrocardiogram in, 
1945 May, 607 

Panhematopema, splenic, of Doan, 1946 
Nov , 1405 

Papavenne in coronary thrombosis, 
1944 Jan , 6 , 1946 Sept, 1063, Nov , 
1276 

Papilledema in ophc neuritis and in 
tumor of brain, 1944 July, 957 
Paracentesis in cirrhosis of liver, 1945 
March, 281 

Paraffin bath in chrome arthritis, 1946 
May, 627 

Paraldehyde m bronchial asthma, 1944 
March, 345 

poisoning, 1946 July, 890 
Paralysis agitans, treatment 1944 
March, 443 

cerebral, of children, treatment 1944 
March, 448 

rehabilitation in, 1945, May, 792, 
819 

Erb’s, 1945 Jan., 19 
familial periodic, thyroid in, 1945 
March 422 

hystenc, 1944 May, 685, 698 
in acute infections of childhood, 1946 
Jan , 174 

infantile See Poliomyelitis 
Klumpkes, 1945 Jan, 19 
postdiphtlientic, 1946 March, 445 
simulated, 1944 May, 701 
sleep, 1944 July, 945 
spastic, congenital, 1946 Jan , 164 
Parametritis, puerperal, 1945 Nov , 
14S8 

Paranasal sinuses See Sinuses 
Parapertussis, 1946 Jan , 46 
Paraphimosis in children, 1945 July, 
S77 

Paraplegia, nutritional problems in, 
1946 March, 356 

psychological aspects, 1946 March, 
473 

Parasites, intestinal, in children, 1944 
Sept, 1191 

Parasympathomimetic drugs, 1945 
March, 421 

Parathyroid extract, therapeutic test 
1944 Sept , 1243 

hormone, 1944 Sept, 1238, 1204 
insufficiency, 1945 July, 1013 
Parathyroids, diseases of, 1944 March, 
470, 1945 March, 3S9 
Paratyphoid fc\er, immunization, 1945 
Sept , 1245 

streptomycin in, 1946 Sept, 994 
Parednne, uses, 1945 March, 420 
1 arednnol, uses, 1945 March, 420 


Paresis, general, penicillin in, 1946 
July, 901 

Parlansomsm, treatment 1944 March, 
443 

Parotitis, epidemic, electrocardiogram in 

1945 May, 607 
recurrent 1946 Jan , 97 

Paroxysmal tachycardia, 1945 Sept, 
1154, 1156 

auricular, 1946 Ncrv , 1315 
ventricular, 1946 Nov , 1321 
Passive dependent reactions in returned 
soldiers, 1945 May, 734 
Pastes, dermatologic, 1945 Sept , 1098 
Pasteur treatment, 1944 Nov , 1411, 
1412 

Patek's diet m cirrhosis of liver, 1945 
March, 276 

Patella, excision, in arthritis, 1946 May, 
644 

Patellar clonus in pyramidal tract le- 
sions, 1945 Jan , 57 
Patent ductus arteriosus, 1944 Jan., 
98, 102 

heart sounds in, 1946 Jan , 38 
surgical treatment, evaluation, 
1944 March, 388 

Pathology, clinical, symposium on, 1946 
Nov , 1343 

Patulin in common cold, 1944 Nov, 
1.328 

Pectin m thrombocytopenic purpura, 
1944 Jan , 169 

Pediatrics, growth in Chicago area, 

1946 Jan , 1 

sulfonamides in, 1944 July, 882 
symposium on, 1946 Jan , 1 
Pellagra, diet in, 1945 May, 803 
Pelvic cellulitis, puerperal, 1945 Nov , 
1488 

examination, 1945 Nov , 1346 
inflammatory disease after irradiation, 
chemotherapy in, 1944 July, 835 
peritonitis, puerperal, 1945 Nov , 
1490 

Penicillin m acute hematogenous osteo- 
myelitis in infancy, 1946 Jan , 139, 
140, 144 

m amebiasis, 1946 Sept , 1004 
m anthrax, 1945 July, 835 
m bronchiectasis, 1946 July, 866 
nebubzed solutions, 1946 July, 867 
in bums infection, 1945 July, 836 
in carbuncles, 1945 July, 836 
in cavernous sinus thrombosis, 1945 
July, 894 

in cellulitis, 1945 May, 584, July, 
836 

m chancroid, 1946 Julv, 963 
m dermatology, 1945 Sept, 110/ 
in early syphilis, 1944 March, 302 
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PenidlHn In erysipelas and erysipeloid, 
1945 July 836 

in furunculosis 1945 July 836 
In ^^omeruJoiiephritis, 1945 May 

in gonorrhea, 1944 March, 507 
in women sulfonamide resistant 
1944 July 835 

In impetigo contagiosa, 1945 July 
836 

in influenza 1944 Sept, 1077 
in lymphogranuloma venereum, 1945 
May 682 

in mastoiditis with surgical den ter a 
tion, 1946 Sept, 1151 
In meningitis, 1945 Sept 1264 
of otitic origin 1946 Sept 1152 
in neurosyphilis, 1946: May 655 July 
900 

In nonhemolytic streptococcus sub- 
acute bacterial endocarditis 1945: 
Sept, 1129 

in osteomyelitis of frontal bone, 1946 
Sept 1153 

in otitis media, 1946: Sept, 1150 
in pharyngeal Infections, 1946 Sept, 

in pneumococclc arthritis 1946 May 
584 

meningitis 1945 May. 585 
in pneumonia, 1944 Sept 1074 

1945 May 580 582 

in postabortal ana puerperal sepsis 
1944 July 828 835 
in primary’ atypical pneumonia, 1944 
Sept 1078 

in puerperal sepsis, 1945 Nov I486, 
1489 1490 149 L 1537 
in pyodermas ana secondary pyo- 
dermlc infections 1946 March, 405 
In rheumatic fever 1948 May 503 
in sinusitis, acute. 1946 Sept, 1152 
in staphylococcal infections, 1944 
Sept, 1029 
sepsis, 1944 July 880 
in subacute bacterial endocarditis, 

1944 Sept, 1133 1945 May 583 
, 1946 Nor 1238 1239 

in syphilis 1946 May 649 Jaly 895 
In pregnancy 1945 Nov 1468 
in u teem tire colitis, streptococcal, 

1946 July 924 

in urinary tract infections, 1945 May 
574 578 

in whooping cough, 1946 Jam, 50 
bdndant 1045 July 916 
In bronchiectasis, 1945 Sept 1287 
methods of administration ana dosage 

1945 Jul> 909 
*nuff 1945 July 910 

ti*ic reactions 1944 Sept, 1W0 


PenidlHn versus sulfonamide therapy 
1945 May 579 

Pen to thal narcosynthesis in war neuroses 
1945 May. 737 

Peptic ulcer benign and malignant dif- 
ferentiation, 1945 March, 495 
chronio appendicitis simulating 

1945 May 629 
diagnosis, 1945 March, 489 

diet In, fundamental importance, in 
Army hospital, 1945 May 706 
differential diagnosis, 1945 May 

624 

dyspepsia in, 1944 July 895 897 
gastric addJty contra! of 1944 
Sept, 1165 

gastric catarrh with, 1945 May 
628 

gastroscopy in, 1945 March, 499 

1946 March, 304. July 905 
hemorrhage in, 1944 March, 414 

prompt and freriuent feeding in, 
1944 Nov 1351 

hormonal influences 1944 Mardi, 
411 Nov., 1349 
therapy 1944 Nov., 1349 
in asthenic person, 1945 May 

625 

in hypersthenic person, 1945 May 


in military personnel, 1944 Nov., 
1353 , _ 

f efunal transplant Into stomach wall, 

1944 Nov 1350 
malignant 1944 March 416 
medical treatment 1944 March, 

403 

psychic factor 1944 March, 404 
pyloric stenosis In 1944 March, 
415 

recurrent therapeutic control, 

1945 Sept 1162 

roentgen diagnosis, 1945 March 
493 

i odium alkyl sulfate in, 1944 Nov , 
1350* 1945 March, 428 
uncomplicated, treatment 1944 
Sept, 1164 

vitamin “IT* therapy 1945 May 
709 

with atypical symptoms, 1945 

May 625 

Perforations of eardrum, 1944 March, 
334 

Periarteritis nodosa, 1944 May 735 
1945 Jam 139 

eosinophflia In, 1944 Jolv 018 
Pericardial effusion In children, 1945 
July 871 

In rheumatoid arthritis 1945 May 
502 
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Pericarditis, acute, electrocardiograms 
in, 1945 May, 60S 
chrome constrictive, x-ray signs, 1944 
Nov , 1343 

electrocardiograms in, 1945 
May, 604, 609 

in acute rheumatic fe\er, treatment, 
1946 May, 513 

Perimetritis, puerperal, 1945 Nov , 1490 

Peripheral arteriosclerosis, 1946 Nov , 
1324 

nerve injuries, diagnosis and surgical 
treatment, 1945 Jan , 9 
vascular diseases, diagnosis and treat- 
ment, 1946 Nov , 1324 
ulcers of extremities due to, 
tyrothnein m, 1944 July, 849 

Peritoneal syndrome in nephrosis, 1945 
July, 876 

Peritoneoscopy in liver disorders, 1945 
March, 369 

Peritonitis, pelvic, puerperal, 1945 Nov , 
1490 

Peritonsillar abscess, chemotherapy, 
1946 Sept, 1154 

Pernicious anemia, 1944 Jan , 214, 
1945 Jan , 229, 1946 July, 735, 
Sept., 1051 

clinical types, 1945 Jan , 230 
Lactobacillus casei factor (“folic 
acid") in, 1946 Sept, 1054 
liver therapy, 1944 Jan, 227, 
March,, 374, 1945 Jan, 
242, 1946 Sept , 1051 
reactions, 1946 Sept, 1052 
refractoriness to, 1946 Sept , 
1053 

nervous symptoms, treatment, 
1944 March, 440 
of pregnancy, 1946 July, 1055 
posterolateral sclerosis in manage- 
ment, 1945 Jan , 245 
thymine in, 1946 Sept , 1055 

Peroneal nerve injuries, 1945 Jan , 20 

Personality, 1945 Nov, 1508 
compulsive-obsessive, 1944 May, 545 
considerations in paraplegic patient, 
1946 March, 475 
cvcloid, 1944 Mn>, 541 
defined, 1944 May, 537 
development, 1944 May, 531 
distorted growths, 1944 May, 53S 
hystcroid, 1944 Mav, 544 
neurasthenoid, 1944 May, 546 
patterns, 1945 May 746 
schizoid, 1944 Map 539 
structure, accident-proneness and, 
1944 May 657 

and deviation m ulcerative colitis, 
n 1944 Mav, 595 
ertussis See "Whooping cough 


Petechial reaction of slan, 1946 Nov, 
1366 

Petit mal, 1945 Sept, 1116, 1123 
Pharmacology, recent advances, 1945 
March, 417 

Pharyngeal infections, chemotherapy, 
1946 Sept , 1154 

Pharyngbs, acute, sulfonamides in, 

1944 July, 799 

Pharyngomaxillary fossae infections, 
chemotherapy, 1946 Sept, 1154 
Phenobarbital in convulsive disorders, 

1944 March, 441, 1946 Jan , 167, 
169, 180 

in epilepsy, 1945 Sept , 1120 
Phenytom sodium in epilepsy, 1945 
Sept, 1121 

Pheochromocytoma of adrenal medulla, 

1945 July, 1016 

Phlebothrombosis, 1946 Nov , 1254, 
1330 

prevention, 1946 Nov , 1258 
Phlebotomus fever, postwar problem of, 
1945 July, 901 

Phlegmasia alba dolens, 1945 Nov , 
1492 

Phonahon, mechanism of, 1944 Nov , 
1333 

Phosphorus, radio-active, m chrome 
myelocytic leukemia, 1944 Jan., 195, 
Nov, 1384 

Phrenology, 1944 March, 452 
Phthalylsulfathiazole See Sulfathalidine 
Physical fitness testing of rheumatic 
fever patents, 1945 May, 719 
rehabilitation, in Army Air Forces, 

1945 May, 717 

therapy, in arthritis, 1945 May, 790, 
1946 May, 623 

m cerebral palsy, 1945 May, 792, 
819 

in dermatology, 1945 Sept , 1111 
m hospital organization, place of, 
1945 May, 816 

m poliomyelitis, 1945 May, 791 
in rehabilitation, 1945 May, 786 
in rheumatoid arthritis, 1944 
March, 313 

m thrombo-angiitis obliterans, 1945 
May, 790 

in tuberculosis, 1945 May, 792 
preventive, 1945 May, 788 
training, of rheumatic fever patients, 
1945 May, 768 

Pineal tumors, sexual precocity in, 1946 
Jan, 197 

Pitocm, 1944 Sept , 1267 
Pitressm, 1944 Sept , 1267 
Pituitarj adenoma, 1944 March, 475 
anterior lobe, disturbances, real vs 
supposed, 1945 July, 1010 
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Pituitary basophilism, 1944 March 477 
cachexia, 1944 March, 474 
dwarfism, 1944 March, 476 
extract, whole posterior 1944 Sept 
1207 

gland, anterior diseases of 1944 
March, 474 

physiology 1944 Sept, 1234 
posterior diseases of 1944 March, 
478 

physiology 1944 Sept 1235 
hormones, 1944 Sept, 1234 

clinical nses 1944 Sept, 1251 

1266 

myxedema, 1944 Nov., 1386 
posterior lobe, disturbances, real vi 
supposed, 1945 July 1009 
Pituitary thyroid deficiency with obesity 
In female, 1946 May 683 
Placenta, drcum vallate, 1945 Jnly 855 
hormones, 1944 Sept 1240 
premature separation, 1945 July 855 
857 

previa, 1945 July 855 857 
Plaguo as war and post wax problems 
1945 Inly 901 

Plasma, bovine, for human use, 1945 
March, 430 

fractionation, products and uses 1945 
Sept, 1080 

heterologous uses 1945 Sept, 1091 
in shock, 1945 Sept, 1082 
reactions following use, 1945 Sept, 
1088 

nses and indications 1945 Sept, 
1070 

Plasmodia, 1944 Nov., 1438 
laboratory Identification, 1944 Nov., 
1455 1458 

Platelet count 1944 Jan., 156 1946 
Nov„ 1372 

Plethora abdominal!* 1944 1 May 722 
Pleura, malignant tumors effusions due 
to 1945 March, 509 512 
Pleural effusions diagnosis and treat 
ment 1945 March 502 
emergency aspects 1945 July 846 
tuberculous J946 March, 243 
Pleurisy emergency aspects 1945 July 

with effusion, primary 1946 Sept 
1101 

Pneumococcal arthritis, penicillin in, 
1946: May 584 

Infections of eye sulfonamides in, 
1944 Toly 794 
meningitis 1945 Sept, 1267 
sulfonamides In, 1944 July 870 
872 

Pneumonectomj In tuberculosis, 1945 
March 451 


Pneumonia, 1944 Sept, 1067 

primary atypical etiology unknown, os 
seen in tropics 1944 
Nov , 1490 

immune serum in, 194B 

J an. 69 

bnamides and penicillin 
In, 1944 Sept. 1078 
emergency aspects, 1945 July 640 
hospital care value 1944 July 
808 

in armed forces in South Pacific, 1944 
Nov. 1422 

in childhood. 1945 July 868 
sulfonamides in, 1944 July 887 
management common problems 
1944 July 804 

penicillin in, 1944 Sept 1074, 1945 
May 580 582 

pneumococcal. sulfamerarine in, 
1945 March, £94 

postoperative prevention, breathing 
exercises for 1945 May 789 
puerperal, 1945 Nov., 1537 
roentpmography in, value, 1944 July 

staphylococcal, with bacteremia, pen- 
icillin In. 1944 Sept 1031 
sulfadiazine in, method and results In 
533 cases, 1944 Jan. 267 
sulfonamides In, 1944 July 805. 80 8, 
Sept, 1068 1945 Sept 1810 
treatment specific, present day 1944 
Sept 1067 

Pneumothorax, spontaneous 1946 Sept, 
1102 

emergency aspects 1945 July 844 
Poison ivy extracts. 1945 Sept 1105 
Poisons, Ingestion, by children, manage- 
ment 1945 July 884 
Poliomyelitis, chronic, 1944 March 449 
immune serum in prophylaxis 1946 
Jam, 64 

in treatment 1946 Jam, 64 
neostigmine In 1945 March, 423 
pathology 1946 Sept. 1020 
phyriau medidoe in, 1945 May, 791 
Polyarthritis, acute migmlory in large 
station hospital, 1944 Jan. 124 
in rheumatic fever 1946: Jam, 27 
Polycythemia vera 1940 July 743 
Polymenorrhea, 1944 Sept, 1218 1220 
herrmono therapy 1944 Sept 1227 
with obesity and symptoms of pitui 
deficiency 1946 May 635 

Polyps, aural. 1944 March, 336 

of stomach, gastroscopy in, value, 
1946 March 305 July 909 
Polyuria* in ^perparathyroidlsin 1945 
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Porphyria, acute muscular atrophy with, 
1946 March, 397 

ldiopatliic, acute, 1946 March, 385 
Portal vein, thrombosis of, 1944 May, 
733 

Postabortal infections, penicillin in, 
1944 July, 835 

sulfonamides in, 1944 July, 827 
Postdiphtlientic paralysis, 1946 March, 
445 

Postnasal discharge with hyperemic 
lymphoid tissue, radium treatment, 

1944 Nov, 1331 

Postpartum hemorrhage, 1945 July, 855, 
858, Nov, 1537 
infections, 1945 July, 859 
psychosis, 1945 Nov , 1517 
Postural arthralgia, 1945 Sept, 1271 
drainage in bronchiectasis, 1946 July, 
864 

Postwar medicine, problems, symposium 
on, 1946 March, 243 
Potassium chlonde in cataplexy, 1945 
March, 422 

in myasthenia gravis, 1945 Jan , 135 
permanganate soaks in epidermophy- 
tosis, 1944 Nov , 1533 
salts, effects on electrocardiogram, 

1945 May, 613 

thiocyanate in headache, 1946 July, 
822 

m hypertension, 1944 Sept, 1146, 
1946 July, 872 
Pourodigin, 1945 March, 423 
Powders, dermatologic, 1945 Sept, 1097 
P-R interval, prolongation, in rheumatic 
fever, 1944 Jan , 61 
Precordial pain, differential diagnosis, 

1945 March, 513 

Pre-eclampsia, 1945 March, 538, 541, 
July, 850, Nov , 1436, 1440 
Pregnancy, anemia of, 1944 March, 377, 

1946 Sent, 1050 

blood transfusions in, 1944 Jam, 250, 
264 

diabetes and, 1945 Nov , 1477 
early, hemorrhage of, 1945 July, 853 
ectopic, ruptured, 1945 July, 854, 
856 

heart disease and, management 1945 
Nov , 1449 

m rheumatic heart disease, 1946 May, 
521 

late, hemorrhage of, 1945 July, 855 
rmcrocvbc anemia of, 1945 Jan , 247 
mitral disease and, 1944 Jan , 51 
pernicious anemia of, 1946 July. 
1055 

vomiting of, 1945 July, 848 
precocious, 1946 Jan , 195 
Ah typing in, 1945 Nov , 1546 


Pregnancy, psychiatric aspects, 1945 
Nov , 1514 

syphilis and, management 1945 
Nov , 1463 

tests for, 1945 Nov, 1553 
toxemias of, 1945 July, 848, Nov, 
1945 

treatment 1945 Nov , 1440 
tuberculosis and, 1945 Nov , 1454 
vaccination during, as prophylaxis 
against puerperal infections, 1945 
Nov, 1495 

Pregnant mare serum, 1944 Sept , 1250 
Pregnemnolone, 1944 Sept , 1257 
in dysmenorrhea, 1945 Nov , 1403 
m threatened abortion, 1945 Nov, 
1405 

Premarital advice, 1945 Nov , 1349 
Premature infant physiologic anemia of, 
1946 Jan , 88 

Prepuce, redundant, 1945 July, 877 
Preverbal stage, psychosomatic condi- 
tions in, 1944 May, 556 
Procaine hydrochloride for local an- 
esthesia, 1945 March, 419 
Proctitis in lymphogranuloma venereum, 
1945 May, 673 

Proctosigmoidoscopy in carcinoma of 
colon and rectum, 1946 March, 316 
in ulcerative colitis, 1946 March, 332 
Progesterone, 1944 Sept , 1256 
in amenorrhea, 1945 Nov , 1381, 1400 
in dysmenorrhea, 1945 Nov , 1402 
m functional uterine bleeding, 1945 
Nov , 1385, 1398 

in habitual abortion, 1946 July, 968 
m hypermenorrhea, 1944 Sept, 1223 
in hypoovananism, 1944 March, 481 
m threatened abortion, 1945 Nov , 
1405 

therapeutic test 1944 Sept., 1247 
therapy in menstrual disorders, 1945 
Jan , 263 

to stimulate ovulation, 1944 Sept , 
1226 

Progestins, clinical uses, 1944 Sept, 
1256 

Progestogens, 1944 Sept, 1256 
Progynon-B to stimulate ovulation, 

1944 Sept , 1225 

Prolactin in functional uterine bleeding, 

1945 Nov, 1399 

Proluton m polymenorrhea, 1944 Sept, 
1227 

to stimulate ovulation, 1944 Sept, 
1226 

Promin in tuberculosis, 1945 March, 
447, 448, Julv, 919 

Promizole in tuberculosis, 1945 July, 
921 

Prontylin See Sulfanilamide 
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Propadrine in asthma in children, 1945 
July 807 

in coryza, 1945 March, 420 
Propionate-propionic add ointment in 
derma tophvtosis 1945 March, 326 
Prostate gland carcinoma estrogen ther- 
apy 2945 March 435 
physiology 1944 Sept, 1239 
Prostatitis gonorrheal, 1944 March, 514 
PrmUgmlne in amenorrhea, 1945 Nov., 
1382 

in myasthenia gravis, 1945 Jam, 131 
diagnostic test, 1945 Jan 128 
laiyngis, 1944 Nov 1333 
In paroxysmal tachycardia, 1946 
Nov 1317 

Protamine zinc Insnlln, 1944 Sept, 
1060 1272 1940 July G36 
939 

combined with soluble insulin, 
1946 July 037 940 
Protein hydrolysates in malnutrition, 
1946 March, 359 

requirements of prolonged hospital- 
ized patient 1940 March, 351 
serum in liver disease, 1945 July 
979 

Prothrombin deficiency, plasma In, 
s 1945 Sept, 1085 
determinations 1946 Nov 1370 
time In dicoumarol therapy 1945 


July 930 
In liver 


liver disease, 1945 July. 978 
Protrusion of intervertebral disk, 1945 
Jan., Ill 

Pnirital vulva e, IMS Nov, 1386 
rseudogynecomastla, 1946: Jan. 124 
Pseudohermaphroditism, 1945 Nov- 
1388 

Pseudomonas aeruginosa infections of 
eye, sulfonamides In, 1944 July 794 
Psycimsthenln 1944 May 672 
Psyche 1944 May 531 
and soma, 1944 May 554 
Psychiatric diagnosis significance, 1946 
March, 45L 

disorders in combat crews overseas, 
1945 May 720 
in returnees 1945 May 733 
patient treatment in Army Hospital, 
1946 March, 459 
closed and disturbed wards, 
1B4Q March 469 
discharge and follow-up 
1946 March 470 
open or convalescent ward, 
1940 March, 404 
shock therapy narcosis, 
1946 March 409 

problems In gynecology and obstetrics, 
1945 Nov., 1508 


Psychiatrist, function of in court, 1945 
Jan 211 

Psychiatry practical, 1945 Sept, 1231 
Psychlo factor In peptic ulcer 1944 
March, 404 

Psychoanalysis 1944 March, 452 
Psychogenic amenorrhea 1946 Sept 
1103 

Psychologic aspects of paraplegic pa 
tient 1946 March, 473 
Psychological readjustment in rchablli 
tatfon programs Army Air Forces 
1945 May 723 

Psychomotor seizure 1945 Sept, 1116 
1123 

Psychoneurosis anoxia as cause of 

1944 May 709 

transitory in soldiers, reconditioning 
in, 1945 May 751 
traumatic, 1944: May 663 666 
Psychopathology basic principles, 1945 
Nov 1508 

Psychoses, convulsive shock therapy 

1945 Sept 1232 

criminal responsibility in, 1945 Jan. 
195 

electrio convulsive therapy 1945 
Jan. 165 

in acute infections of childhood, 1946 
Jan., 174 

insulin shock therapy 1945 Sept, 

1231 

postpartum, 1945: Nov., 1517 
prefrontal lobotomy in, 1945 Sept 

1232 

psychotherapy In, 1945 Sept, 1231 
war barbiturates in, 1945 March, 
418 

with Insomnia, electroshock and in- 
sulin shock therapy 1945 Jam, 102 
Psychosomatic aspects of rehabilitation, 
1945 May 740 

diso r d er s, gastrointestinal, 1944 May 
557. 561 Sept, 1154 Nov„ 1353 
interviewing patients with, technic, 
1944 Sept, 1210 

factors in disorders of circulatory sys- 
tem, 1944 May 565 
In stuttering 1944 May 615 
in ulcerative colitis 1944 Mas 593 
in young childrens colds, 1944 
May 003 

medldne clinical description 1944 
May 525 559 
concepts of 1944 May 555 
methods of 1944 Ma> 558 
principles of J944 Ma> 553 
1945: May 742 
symposium on, 1944 May 525 
states, in combat crews 1945 Mo> 
732 
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Psychosomatic states, m returned soldiers, 
1945 May, 736 

Psychotherapy, essentials of, 1944 May, 
548 

group, in Army hospital, 1946 March, 
466 


for practitioner, 1944 May, 546 
m cardiospasm, 1944 May, 591 
m certain circulatory disorders, 1944 
May, 573 

m cycloidism, 1944 May, 543 
in essential hypertension, 1946 Sept., 
1084 

in fatigue and exhaustion states, 1945 
May, 781 

in gout, 1946 May, 601 
m hysteroid personality, 1944 May, 
545 


in insomnia, 1945 Jan , 186 
in psychoses, 1945 Sept, 1231 
in recurrent peptic ulcer, 1945 Sept , 
1162 

in schizoidism, 1944 May, 541 
m ulcerative colitis, 1944 May, 598, 
1946 March, 334 
m war neuroses, 1945 May, 737 
steps in, 1945 Nov , 1513 
Psychohc-like states in combat crews, 
1945 May, 732 

in returned soldiers, 1945 May, 
736 


Pteroylglutamic acid, 1946 Sept, 1054 
Public health aspects, unfortunate, of 
gonorrhea control, 1946 Jan , 233 
Puerperal infections, 1945 Nov , 1537 
prevention and treatment, 1945 
Nov , 1483 

prophylaxis, vaccination during 
pregnancy as, 1945 Nov, 1495 
sepsis, 1945 July, 859 
antiseptic solutions, prophylactic, 
1944 July, 830 

penicillin in, 1944 July, 828, 835 
sulfonamides in, 1944 July, 827 
Pulmonary See also Lungs 

artery, dilatation, heart sounds in, 
1946 Jan , 41 

complications, postoperahve in asth- 
matic patients, 1944 July, 995 
embolism, 1946 Sept , 1164, Nov 
1249 

electrocardiograms in, 1945 May, 
605 


emergency aspects, 1945 Juh, 839 
prcienbon, 1946 Sept , 1066, 1069, 
Non , 1258 

exercises for, 1945 May, 789 
emphysema, obstructive, 1944 
March, 356 

stenosis, 1944 Jan , 99 

heart sounds in, 1946 Jan., 40 


Pulmonic valve disease, 1946 Nov , 
1304 

Pulsus altemans, electrocardiogram in, 
1945 May, 617 

Purpura haemorrhagica, 1944 Jan , 163 
Henoch’s, 1945 July, 880 
thrombocytopenic, 1944 Jan , 153 
essential, 1944 Jan , 163 
following rubella, 1946 March, 401 
idiopathic, 1946 July, 755 
symptomatic, 1944 Jan , 179 
Pustules, congenital, 1946 Jan , 19 
Pyelitis, treatment, 1944 Sept , 1183 
Pyelonephritis, 1944 Sept, 1183 
acute diffuse, in children, 1945 July, 
875 

atrophic, 1945 March, 541 
in hyperparathyroidism, 1945 March, 
394 

Pyemia, puerperal, 1945 Nov , 1492 
in pepbc ulcer, 1944 March, 414 
Pyoderma, extensive, sulfonamides in, 

1944 July, 846 

gangraenosum, sulfonamides m, 1944 
July, 846 

penicillin in 1946 March, 405 
Pyodermic infections, secondary, pen- 
icillin in, 1946 March, 405 
Pyramidal tract signs, pathologic, 1945 
Jan., 45 

Pynbenzamine, clinical appraisal, 1946 
Sept ,1145 

in headache, 1946 July, 827 
Pyridoxme in headache, 1946 July, 
825 - 

Pyrotherapy See Fever therapy 

Quick prothrombin time test m dicou- 
marol therapy, 1945 July, 930 
Qumacnne See Atabrine 
Quundine, effects on electrocardiogram, 

1945 May, 611 

m auricular fibrillation, 1945 Jan , 
217, 1946 Nov , 1314 
in auricular flutter, 1945 Jan , 223, 

1946 Nov, 1310 

in coronary thrombosis, 1946 May, 
666, Sept, 1065, Nov, 1276 
in heart failure, 1946 May, 669 
m paroxysmal tachycardia, 1945 Jan , 
226, 1946 Nov , 1317, 1323 
parenteral use, 1944 Nov , 1345 
uses and abuses, 1945 Jan , 215 
Quinine test for myasthenia gravis, 
1945 Jan., 129, March, 422 

Rabies, immune serum in, 1946 Jan , 
69 

immunization, 1945 Sept, 1243 
some practical questions and answers, 
1944 Nov, 1406 
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Racephedrine hydrochloride 1945 
March, 420 

Radial nerve injuries 1945 Jan, 10 
Rndlcukmeuritis acute infectious 1945 
Jan,, 1 

Radio-active phosphorus in chronic mye 
locytic leukemia 1944 Jam, 195 
Radium treatment, appraisal of 1946 
July 945 

of deafness in childhood 1944 
March, 337 

of functional uterine bleeding 1945 
Nov*, 1385 

of nasopharyngeal lymphoid masses, 
1944 Nov 1332 
Railroad spine 1944 May, 664 
Rat tests for pregnancy 1945 Nov 
1554 

Raynaud s disease, 1946 Nov 1328 
diagnosis, 1945 July 9-12 
Reaction types mental, 1945 Nov., 1510 
Reconditioning of malaria patient, 1945 
May 760 

of ncuropsychiatric patient, 1946 
March, 464 

of transitorily maladjusted soldlert 
1945 May 751 

program Army 1945 May, 788 
Army Air Forces, 1945 May 717 
Rectosigmoid carcinoma, errors in diflg 
oosis, 1944 Jan, 278 
Rectum carcinoma, 1946 March 307 
errors In diagnosis, 1944 Jan. 278 
stricture, in lymphogranuloma venere- 
om 1945 May 673 674, 683 
Refleia in neurasthenia, 1944 May 077 
Rehabilitation, Federal, State and Indus 
try s interest in, 1945 May 817 
m Army Air Forces, 1945 May 715 
m civilian medical practice, 1945 
May B07 

nutrition in 1945 May 794 
of malaria patient, 1945 May 760 
of rheumatic fever patients, 1945 
May 765 

of transitorily maladjusted soldiers, 
1945 May 751 

Physical medidne In, 1945 May 780 
Postwar possibilities 1945 May. 725 
Psychosomatic aspects 1945 May 
740 

UTuposium on, 1945 May 714 
tteiter< *yndrome, diagnosis and treat 
roent, 1940 May 716 

1944 May 745 
*** ?] • Sec also kidney 
wtioltij, 1944 May 749 
'tespiratory data laboratory in health 
and disease 1945 Sept, 1322 
oucaso industrial disability nnrd 1944 
No\„ 1293 


Respiratory disease infectiousness of air 
ana relationship 1944 Nov 
1300 

infections epidemiology and bacten 
ology among armed forces of 
South Pacific, 1944 Nov 1418 
streptomycin in 1946 July. 858 
upper acute, sulfonamides in, 
1944 July 798 

manifestations of neurodrculatory 
asthenia, 1943 Sept 1208 
tract, nonsurgical emergencies in 
childhood, 1945 July 864 
Rest in chronic arthritis 1946 May 
628 , , 
in congestive heart failure, 1944 
March, 382 

in coronary thrombosis 1946 Nov., 
1275 

in functional disorders of digestive 
tract 1944 March, 420 
Reticulo-endotheliosis, aleukemic, 1946 
July 781 783 

leukemic, 1946 July 781 782 
splenic, subleukemic, roentgen ther 
apy 1946 July 809 
Retinitis 1944 May 748 
diabetic, 1944 May 740 
proliferans 1944 May* 749 
renal, 1944 May 740 
septic, 1944 May 750 
Retrogasserian neurotomy, classical, far 
facial pain 1945 Jan., 80 
posterior for facial pain, 1945 
Jan. 83 

Returnees, psychiatric disorders In, 
1945 May 733 

Rh factor 1944 Jam, 232, 254 1945 
Nov 1540 

and erythroblastosis fetalis, 1944 
Jan., 240, 2 58 1946 Jam, 92 
blood transfusion and, 1945 Sept 
1076 

hemolytic anemia dependent on, 
1946 July 747 754 
in obstetrics 1944 Jan., 240 254 
in transfusion reactions. 1944 Jam, 
£36 250 258 March 379 
testing for 1944 Jan. 250 1945 
Nov., 1547 

Rheumatic conditions etiology environ 
mental factors 1945 May 568 
diseases physical therapy in, 1946 
May 623 

roentgen therapy in, 1946 M ay 603 
symposium on, 1946 May 487 
vitamin therapy In, 1946 May 010 
fever abnormal oronasal lymphoid tis 
sue in incidence, 1946 May 
540 

acute treatment 1940 ho\ 1332 
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Rheumatic fever, chemotherapy, m pre- 
vention of bacterial endocardi- 
tis, 1946 Nov , 1233 
chronological history of patient 
with, 1946 May, 525 
convalescence, physical fitness test- 
ing and physical training in, 
1945 May, 719 

convalescent care, 1946 Jam, 32 
in Army Air Forces, 1945 
May, 765 

diagnostic criteria, 1946 Jan , 25 
penicillin in, 1946 May, 503 
failure, 1945 May, 580 
pleural efEusion in, 1945 March, 
508 

P-R interval prolongation in, sig- 
nificance, 1944 Jan , 61 
present-day concept, 1945 July, 
923 

prophylaxis, 1946 May, 523 
climate, 1946 May, 500 
control af air-borne transmission 
of hemolytic streptococci, 
1946 May, 498 
diet, 1946 May, 498 
salicylates, 1946 May, 497 
sulfonamides, 1946 May, 490 
mass, Mav, 494 
vaccine, 1946 May, 496 
recent advances, 1944 Nov , 1338 
rest, need for conservatism in em- 

a ng, 1946 May, 503 

tes in, effect on heart in- 
volvement, 1946 May, 512 
hemorrhagic effects, 1946 May, 
502 

intravenous use, 1946 May, 501 
sodium salicylate in, 1945 March, 
425 

sulfadiazine in, prophylactic, 1945 
March, 425 

sulfonamides in, prophylactic, 1944 
July, 838, 889 

survey of, in large station hospital, 
1944 Jan , 124 

susceptibility of host, 1946 May, 
534 

treatment, 1946 Jan , 30 
recent advances, 1946 May, 
489 

heart disease, 1944 Jan , 127, Sept, 
1129, 1945 Nov, 1451, 1946 
Jan , 25, 32, May, 510, Nov , 
1301 

murmurs in, 1946 Jan , 41 
Rheumatism, nonarticular, roentgen 
treatment 1946 Mav, 614 
Rheumatoid arthritis, 1945 Sept, 1277 
advances in studv and treatment 
1944 March, 309 


Rheumatoid arthritis, cholesterol content 
of unne in, 1946 May, 647 
etiology, environmental factors, 
1945 May, 566 

gold salts in, 1944 March, 316, 
1946 May, 545 
toxic hepatitis from, and its 
effect on the arthritis, 1946 
May, 553 

histamine and mecholyl iontophore- 
sis in, 1944 March, 319 
juvenile, 1946 May, 568 
neostigmine in, 1945 March, 423 
pericardial effusion in, 1946 May, 
562 

physical therapy, 1944 March, 
313 

roentgen therapy, 1946 May, 612 
vitamin D in, 1944 March, 314 
Rhinitis, acute, sulfonamides in, local 
use, 1944 July, 802 
gonadal relationships, 1944 Nov , 
1329 

vasomotor, benadryl in, 1946 Sept , 
1143 

Rhinolarvngology, chemotherapy in, 
1946 Sept, 1152 

Riboflavin deficiency, diet in, 1945 May, 
803 

dosages, 1945 Sept , 1302 
in chronic arthritis, 1946 May, 617 
m headache, 1946 July, 825 
Ringworm, 1945 March, 323 

of hands and feet in soldiers in tropics, 
1944 Nov , 1532 
Ritter’s disease, 1946 Jan , 18 
Rocky Mountain spotted fever, 1944 
May, 752 

immune serum in, 1946 Jan , 
70 

Roentgen appearance of skeletal changes 
in hyperparathyroidism, 1945 July, 
1028 

diagnosis, adenoid broncliosinusitis, 
1944 Sept, 1093 
bronchial obstruction, 1946 Jan., 
117 

bronchiolitis, acute, in infants, 
1944 Sept, 1101 

carcinoma of colon and rectum, 
1946 March, 317 
of stomach, 1945 March, 495 
early, 1944 Nov , 1352 
cardiovascular disease, 1944 Nov , 
1342 

in endocrinologv, 1944 Sept, 1247 
juvenile rheumatoid arthritis, 1946 
May, 570 

peptic ulcer, 1945 March, 493 
tuberculosis, rapid screening meth- 
ods, 1945 March, 544 
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Roentgen examination In pneumonia 
value, 1944 July 807 
treatment, amenorrhea, 1943 Nov 
1382 

chronic myelocytic leukemia 1944: 

Jan 194, 190, Nov„ 1383 
Hodgkins disease, 1944 Jam 211 
leukemia, 1946 July 799 
rheumatic diseases 1946 May 603 
sinusitis, 1044 Ncrv., 1 
subacute leukemia, 1944 Jan, 190 
Roentgenoscopy protection in, 1945: 
July 1036 

Rogers disease, 1944 Jan, 60 
Rorschach ink blot teats in stuttering, 
1944: May 623 

"Rosso limo sign In pyramidal tract lesions, 

1945 Jam, 53 

Rourke-Emstene method for erythrocyte 
sedimentation rate 1946 Sept-, 1178 
Rubella, thrombocytopenic purpura fol- 
lowing 1946 March 401 
Rupture of intervertebral disk, 1945 
Jam, 111, 1946 March, 431 

Salicylates In rheumatic heart dis- 
ease, 1944 Sept, 1130 1946 
Nov 1334 

effect on heart involvement, 1946 
May. 512 

hemorrhagic effects 1948 May 
502 

Intravenous use, 1946 May 501 
prophylaxis, 1946 May, 497 
Salmonella infections streptomycin In, 

1946 Sept. 994 

Salpingitis gonorrheal, sulfonamides In, 

1944 July 832 

Salts, add forming as diuretic, J945 
Nov 1298 

Salyrgan theophylline as diuretic, 1945 
March, 424 1946 Nov., 1299 
Sand By fever postwar problem of 

1945 July, 90f 
Sandoz, 1945 March 424 
Sanochrysin in rheumatoid arthritis, 

1946 May 546 

Sarcoid disease, 1946 Sept, 1162 
Sc alj?^ derma tophytosb of 1945 March, 

Scarlet fever Immunization 1945 Sept, 
1247 

sulfonamides In, 1944 July 888 
Schistosomiasis, postwar problem of 
1945 July 007 1946 Sept 1005 
Schizoid personality 1944 May 539 
540 

Schizophrenia 1944 May 533 667 ; 
1945 Tan_ 150 

Insulin I hock therapy 1945 Sept, 
1231 


Schizophrenia, modern concept of, 1945 
Tam 147 

Schusters test, 1944 July 937 
Sciatic nerve Injuries, 1945 Jam, 20 
Sciatica 1945 May 569 
Scleredema neonatorum, 1948 Jam, 22 
Sclerema neonatorum 1946 Tan., 22 
Scleroderma of newborn, 1946 Jam, 20 
Sclerosis posterolateral management in 
pernicious anemia, 1945 Jam, 245 
Scopolamine In parkinsonism, 1944 
March, 443 

Scrub typhus, 1944 Nov 1464 
Scurvy, diet In 1945: May 803 
Seborrheic keratosis 1944 July 969 
Sedatives abuse of. In practice of roedl 
trine, 1946 Jury 879 
In bronchial asthma, 1944 March, 
344, 351 

In convalescence, 1945 Sept, 1213 
In headache 1946 July 826 
In hypertension, 1946 Sept 1085 
psychosomatic disorders, abuse of, 
1945: May 748 
proper usage, 1946 : July 890 
Sedimentation rate of erythrocytes 
dinical significance, 1945 July 937 
Sensory disorders, chronic, management 
1944: March, 437 
simulated, 1944 July 937 
Sepsis, postabortal, chemotherapy In, 
1944 July 827 

pro- and postnatal, 1946 Jan 77 
80 82. 64 

puerperal. 1945 July 859 


staph; 


chemotherapy in 1944 July 827 
.’lococcal, penicillin, 1944 : July 


Septicemia, puerperal, 1945: Nov., 1491 
Serologic tests far syphilis 1946: Nov 
1348 

Serum albumin, human, 1945 Sept 
1088 

blood, uses and Indications, 1945 
Sept 1079 

bovine, desperated, 1945 Sept 1091 
convalescent J945 Sept, 1085 
globulin Immune, 1945 Sept 1087 
hyperimmune 1945 Sept, 1085 
Immune, In virtu diseases prophylaxis 
ana treatment J946 Jan. 01 
In whooping cough prophylaxis, 
J948 Jam 53 
treatment Jam 55 
therapy In meningitis, 1945 Sept, 
1263 1288 

Sex, anxieties about 1° children, 1946 
Jam, 101 

glands disturbances, 1945 Jal) 1015 
Sexual development normal, 1946 
Jam, 183 
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Sevual dissatisfaction, problem of, 1945 
Nov, 1372 

neurasthenia, 1944 May, 678 
precocity, 1946 Jan , 183, 188 
breast enlargement in, 1946 Jan , 
126 

cerebral type, 1946 Jam, 197 
endocrine type, 1946 Jan , 199 
idiopathic type, 1946 Jan , 193 
"Sheftel* tablet method for sugar in 
urine, 1946 Sept , 1174 
Shell shock, 1944 May, 666 
Shingles, treatment, 1944 March, 442 
Shock, human serum albumin in, 1945 
Sept , 1086 

in burns, sodium lactate m, 1945 
March, 438 

plasma in, 1945 Sept., 1082 
therapy m neuropsychiatnc disorders, 
1946 March, 469 

in psychoses 1945 Jan , 165, Sept, 
1231, 1232 

prevention of fractures, curare for, 
1945 March, 423 
Shoes for children, 1946 Jan , 151 
Shorr stain, 1945 Nov , 1549 
Shoulder, painful, 1945 May, 569 
Sickle cell anemia, 1944 March, 379 
Siderodromophobia, 1944 May, 675 
Sigmoidoscopy m carcinoma of colon 
and rectum, 1946 March, 316 
m ulcerative colitis, 1946 March, 332 
Sign of the groove in lymphogranuloma 
venereum, 1945 May, 668, 669 
Silicosis, aluminum powder in, 1945 
March, 437 

Siher nitrate m interstitial cystitis, 1944 
Julv, 1013 

Simmonds disease, 1944 March, 474 
Sinus thrombosis, cavernous, emergency 
treatment 1945 July, 894 
swimming m relation to, 1944 Sept, 
1126 

Sinusitis, acute, penicillin m, 1946 Sept, 
1152 

sulfonamides in, 1944 July, 799 
treatment 1944 Sept, 1113 
chronic, 1944 March, 330 
sulfonamides in, local use, 1944 
JuK, 801, 802 

colloidal calcium gluconate m, 1944 
Nov , 1329 

dcsoryephedromum sulfathiazole in. 

1944 Nov, 1328 
x-ray treatment 1944 Nor , 1329 
Sian, abrasions, treatment in diabetes, 
1944 July, 980 

amebic invasion of, 1946 March, 411 
bleeding fame, 1946 Nor , 1364 
«fein convalescence, 1945 Sept, 


Sian defects, congenital, 1946 Jan , 23 
diseases, common, treatment 1945 
Sept, 1095 

in Army hospital in tropics, 
1944 Nov , 1532 
m newborn, 1946 Jan., 17 
sulfonamides m, indications and 
limitations, 1944 July, 844 
petechial reaction, 1946 Nov, 1366 
pyogenous infections, penicillin in, 
1946 March, 405 

tests in allergy, interpretation, 1946 
Sept, 1132 

in brucellosis, 1945 March, 354 
Sleep paralysis, 1944 July, 945 
Sleeplessness, 1945 Jan , 178 
clinical effects, 1945 Jan , 181 
treatment 1945 Jan , 184 
Smallpox, immunization, 1945 Sept , 
1247 

Smears, vaginal, 1944 Sept, 1245 

for o van an function and uterine 
cancer, 1945 Nov , 1548 
Smell, hysteric affections of, 1944 May, 
692 

Smithrviclc’s hypertensive work-up, 
1944 Sept, 1135 

splanchnic resection in malignant hy- 
pertension, 1944 Sept, 1135, 1136 
Smoking, recurrent peptic ulcer and, 
1945 Sept, 1169 

Snake venom m thrombocytopenic pur- 
pura, 1944 Jan., 169 
Snoring, sylnasol for, 1944 Nov , 1331 
Sodium alkyl sulfate in pepbc ulcer, 

1944 Nov , 1350 , 1945 March 426 
chloride restriction in congestive heart 

failure, 1946 Nov , 1290 
citrate in lead poisoning, 1945 March, 

437 

lactate in bum shock, 1945 March, 

438 

propionate in fungus infections, 1945 
March, 438 

salicylate in rheumatic fever, 1945 
March, 425 

sulfamlyl sulfarulate m lymphogranu- 
loma venereum, 1945 May, 682 
thiocyanate m hypertension, 1946 
July, 872 

Soldiers, combat psychiatric disorders 
m, 1945 May, 729 
heart, 1944 May, 569 
decrease m, m World War IT, 1944 
May, 560 

returned from combat psychiatric dis- 
orders in, 1945 May, 733 
transitorily maladjusted, recondition- 
ing of, 1945 May, 751 
■veteran, psychosomatic disorders in, 

1945 May, 740 
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Solganol B In rheumatoid arthritis, 1946 
May 546 549 

Soma and psyche, relation of, 1944 
May 554 

Somatic phase of mental growth, 1944 
Mav 531 

Sore throat, treatment, 1944 Sept 1114 
Spa treatment of chronic arthritis 1946 
May 632 

Spasmodic torticollis, treatment, 1944 
March 449 

Spastic colitis, 1944 MarcL 418 
paralysis congenital. 1946 Jam, 164 
Speech disorders simulated, 1944 July 
939 

hysteric affections of 1944 May 692 
Spermatozoa count, 1944 Sept 1243 
Spherocytosis, 1 946 Nov.. 1400 
Splller Frazier operation for facial pain, 
1945 Jon. 80 

Spinal anesthesia, tingle dose and con 
tinuous for labor and vaginal de- 
livery 1945 Nov., 1538 
cord, arteriosclerosis, 1946 May 679 
muscnlar atrophy progressive, 1944 
March, 449 

Spine, osteoarthritis, roentgen therapy 
M 1940 May 613 
railroad,” 1944 May 667 
Splanchnicectomy in hypertension, 
1944 Sept 1135. 1136 
Spleen anatomy and physiology 1946 
July 732 

destructive activity abnormal, 1946 
July 744 

hemopoiesis abnormal, 1946 Jnly 

metaplasia, agnogenic myeloid, 1946 
July 789 

tumors, 1843 July 792 
Splenectomy In hemolytic anemia, 1945 
May 704 

in thrombocytopenic purpura, 1944 
Jan. 158 

Splenio anemia, 1946 Jnly 763 
arteriosclerosis 1948 May 674 
neutropenia, primary 1046 July 760 
Splenitis 1943 July 770 
splenomegaly congestive forms 1946 
Jnly 763 

differential diagnosis in adults 1946 

July 731 

s P^ndy«tis brucella, 1045 March, 351 
rhizom^lique, roentgen therapy 1948 
c May 603 

gPorotricbosis. 1945 March 328 
^Prae, Lactobacillus casci factor in, 
ISffi Sept. 1054 

In heart failure, 1945 Nov. 1200 
methods for malarial parasites, 
1944 Nov 1458 


Staphylococcal infections penicillin in, 
1944 Sept 1029 
meningitis 1945 Sept 1288 
sepsis penicillin in, 1944 July 860 
Status apoplectfcus J944 May. 723 
osthematicus 1944 March 339 
epllepticus, treatment, 1946 Jan,, 168 
Steam inhalations in bronchial asthma, 

1945 March 458 

Steatorrhea pancreatic, pancreatic 
enzyme in. 1945 March 4z9 
Stenosis pulmonary heart sounds in, 

1946 Jan. 40 

Sterility, hormone therapy 1945 Jam, 
258 261 Nov 1403 
psychiatric aspects, 1945 Nov., 1521 
Sternal puncture, 1944 Jan. 157 
Stiffness simulated 1944 May 700 
Stilbestrol, 1944 Sept 1255 

in dysmenorrhea, 1945 Nov., 1413 
in gonococcal vulvovaginitis, 1945 
Nov., 1362 

In menopause, 1945 Nov., 1423 
in polymenorrhea. 1944 Sept, 1227 
to stimulate ovulation, 1944 Sept 
1225 1226 

Stills disease 1946 May 568 
Stokes- Adams seizure 1946 Nov., 1319 
Stomach, acidity, in peptic ulcer 1944 
March 403 

carcinoma diagnosis 1945 March 
489 

dyspepsia in 1944 July 898 
roentgen diagnosis early 1944 
Nov., 1352 

contents, fractional analysis J944 
Nov 1516 

distention sensation of, in functional 
disturbances, 1944 March, 419 
irritable, 2944 March, 418 
lesions gastroscopy in value 1946 
March, 303 July 903 
mucosa, redundant gastroscopy in 
diagnosis, 1946 July 910 
postoperative conditions, gastroscopy 
in, value 1946 July 907 
psychosomatic disorders 1944 Nm 
1355 

sclerosis of arteries 1946 May. 673 
syphilis dyspepsia in 1944 July 900 
ulcer Sec Peptic ulcer 
\-essels, sclerosis of 1944 May 7~3 
Stools character of in irritable colon 
1944 March 420 

occult blood In, office tests 1946 
Sept 1175 

Stork bite 2948 Jam, 23 
Stramonium In Parkinsonism 1941 
March 444 

Streptococcal infections of eye sulfo- 
namides In 1944 July /93 791 
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Streptococcal meningitis, 1945 Sept, 
1267 

sulfonamides in, 1944 July, 870, 
872 

ulcerative colitis, sulfonamides and 
antibiotics in, 1944 July, 811, 
1946 July, 919 

Streptococcus, Group A, Tvpe 17, sul- 
fadiazine-resistant, epidemic caused 
by, 1946 May 707 
nonhemolytic, subacute bacterial en- 
docarditis due to, penicillin in, 

1945 Sept, 1129 

Streptomycin, clinical administration 
and uses, 1946 July, 855, Sept , 
985 

m Bacillus pyocyaneus infection with 
bacteremia, 1946 Sept , 994 
in bronchiectasis, 1946 July, 866 
nebulized solutions, 1946 July, 867 
m brucellosis, 1946 Sept , 995 
in Hemophilus influenzae meningitis, 

1946 Sept, 991 

in Salmonella infections, 1946 Sept, 
994 

in subacute bactenal endocarditis, 
1946 Nov , 1238 
in tuberculosis, 1945 July, 922 
in typhoid fever, 1946 Sept , 995 
in urinary tract infections, 1946 
Sept, 986 

toxicity, 1946 July, 859 
Streptotnchosis, 1945 March, 340 
Strophanthm in auricular fibrillation, 
1946 Nov , 1313 

in heart failure, 1945 March, 529, 
1946 Nov, 1266, 1269, 1271 
Strychnine poisoning, convulsions of, 
1945 July, 889 

Stuttering, psychosomatic factors in, 
1944 May, 615 

Subarachnoid hemorrhage, 1946 May, 
678 

Subcutaneous fat necrosis, traumatic, 
1946 Jan, 20 

nodules in rheumatic fever, 1946 
Jan , 27 

Subdural hematoma, 1945 Jan , 62 
chronic diagnosis, importance of, 
1945 Julv, 1042 

Sucdnylsulfathiazole See Sulfasuxidine 
Sugar in unne, office tests for, 1946 
Sept, 1171 

Suigenderism, 1944 May, 534, 535 
Sulfacanzole in ulcerative colitis, strep- 

c 1946 J^y, 922 

ouLladnzine m acute hematogenous 

^teo myelitis m infants, 1946 Jan , 

in adenoid bronchosinusihs, 1944 
Sept, 1095 


Sulfadiazine in bacillary dysentery, 
1944 Nov , 1507, 1946 July, 928 
in bacteremia and meningitis, 1944 
July, 872 

in bronchiolitis, acute, in infants, 
1944 Sept, 1095 

m gonorrhea in women, 1944 July, 
831 


in lymphogranuloma venereum, 1945 
May, 682 

in meningitis, 1945 Sept , 1263 
of otitic origin, 1946 Sept , 1152 
in osteomyelitis of frontal bone, 1946 
Sept, 1153 

in otolaryngology, 1944 July, 797 
in pediatrics, 1944 July, 882, 884 
in pharyngeal infections, 1946 Sept, 
1154 

m pneumonia, 1944 July, 808, Sept, 
1068 

method and results in 533 cases, 
1944 Jan , 267 

m puerperal sepsis, 1944 July, 829, 

1945 Nov, 1487, 1489, 1490 

m rheumatic fever, 1946 Nov , 1234 
prophylactic, 1945 March, 425, 
1946 May 492 

in ulcerative colitis, streptococcal, 
1944 July, 814 1946 July, 921 
in unnary tract infections, 1945 May, 
576 

in women, 1944 July, 834 
in whooping cough, 1946 Jan , 56 
toxic reactions, 1944 Jan , 275 
Sulfadiazine-resistant Group A, Type 17 
streptococcus, epidemic caused by, 
1946 May, 707 

Sulfaguanidine in bacillary dysentery, 
1944 July, 821, Nov, 1507, 1946 
July, 928 

m diverticulitis, 1944 July, 823 
in enteritis, regional, 1944 July, 821, 

1946 July, 928 

in ulcerative colitis due to venereal 
lymphogranuloma, 1944 July, 
816 

regional, 1944 July, 819, 1946 
Jul>, 926 

streptococcal, 1944 July, 814, 
1946 July, 921 


Sulfamerazme in bacteremia and men- 
ingitis, 1944 Jul> 872 
in otolaryngology, 1944 July, 798 
in pediatrics, 1944 July, 882, 884 
m pneumococcal pneumonia, 1945 
March, 294 

in pneumonia, 1944 July, 809, 810, 
Sept, 1068 

in rheumatic fever prophylaxis, 1946 
May, 492 

in trachoma, 1944 July, 792 
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Sulfanilamide In bacteremia and menin- 
gitis 1944 July 872 
In chancroid, 1048 July 902 
in pediatrici 1944 July. 884 
in pneumonia, 1944 July 810 
in puerperal sepsis, 1944 July, 820 
in rheumatic fever prophylaxis 1944 
July 838 889 1946 May 492 
in ulcerative colitis due to venereal 
lymphogranuloma, 1944 July 
815 1948 July 924 
streptococcal, 1944 July 813 
intrn peritoneal, in gynecology, 1944 
July 833 

Sulfapyrarine in pediatrics, 1944: July 
882, 884 

in pneumonia, 1044 Sept, 1069 
Sulfapyridlne In bacteremia and men- 
ingitis 1944 July 872 
in dermatitis herpetiformis, 1944 
July 840 

in gonorrheal conjunctivitis, 1944 
July 793 

vuivovnginitis 1944 Jaly, 834 
in pneumonia, 1944 July 81 0 
In subacute bacterial endocarditis, 
1944 Sept, 1133 

Sulfaruridlne in amebiasis, 1948 Sept 
1004 

In bacillary dysentery 1944 July 
821 Nov., 1507 1946 March, 426 
1946 July 928 

in carcinoma of intestine, 1944 July 
823 

in enteritis, regional, 1944 July 821; 
1946 July 028 

in intestinal surgery preoperative, 
1946 July 930 

in ulcerative colitis regional, 1944 
July 819 1946 July. 926 
streptococcal, 1048 Jaly 921 
Sulfothalidine in badllary dysentery 
1945 : March 426 

in chronic ulcerative colitis, 1945: 
March, 427 

In enteritis, regional, 1946 Job' 
928 

in intestinal surgery preoperative, 
1946 July 930 

In ulcerative colitis, regional, 1944 
July 819 

streptococcal, 1946 July 921 
Sulfathiazole In acute hematogenous 
osteomyelitis in infants, 1946 Jam, 

144 

In badllary dysentery 1944 Nov 
1507 

in bacteremia and meningitis 1944 
July 872 

in enteritis regional, 1944 July 821 
in gonorrhea, 1944 March, 500 


Sulfathiazole In gonorrhea, asympto- 
matic carrier states following 
1944 March 508 
In women 1944 July 831 
in gonorrheal conjunctivitis, 1844 


July 793 
ulvova 


vulvovaginitis, J944 July 834 
in lymphogranuloma venereum, 1945 
May 632 

in nasopharyngeal infections by in 
sufflation 1944 Nov, 1331 
in pediatrics, 1944 July 882, 884 
in jmeumonia, 1944 July 809 Sept 

in puerperal sepsis, 1944 July 829 
in rheumatic fever prophylaxis 1948 
May, 462 

in skin disease*, topical use, 1944 
July 847 

In ulcerative colitis due to venereal 
h-mphogranuloma, 1944 July 
810 1946 July 925 
streptococcal, 1944 July, 814 
1948 July 921 

in urinary tract infections, 1945 May 
570 

in women 1944 July 834 
intrageritoneal, in gynecology 1844 

Sulfonamides. See also the individual 
drugs. 

aDcali therapy with, 1944 : July 878, 
Sept 1070 
candy 1944 JnJy 882 
dosage schedules 1045 Sept, 1307 
gum 1944: July 883 
in acute hematogenous osteomyelitis 
in Infants 1946 Jam, 140 141 144 
in asthmatic patients, postoperative 
1944 July 995 

in badllary' dysentery 1944 July 821 
Nov 1507 1946 July 928 
fn bacteremia, 1944 July, 869 
in bronchiectasis 1946 July 806 
in brucellosis, 1945 March, 357 
in cavernous sinus thrombosis 1945 
July 894 

in chancroid, 1946 July 902 
in communicable diseases of children 
1944 July 888 

in dermatology 1945 Sept 1100 
indications and limitations 1944 
July 844 

In diarrheas of infancy 1945 July 
834 

in diseases of infants and children 
1944 July 882 

in diverticulitis of colon, 1946 Jab 
929 

in dysentery 1045 Sept 1311 
fn diikhren, 1944 July 8SS 
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Sulfonamides m ear, nose and throat 
diseases, 1944 July, 797, 1946 
Sept , 1149 

in gonococcal infections, 1945 Sept , 
1311 

vuh ovagmitis, 1945 Nov , 1363 
m gonorrhea in women, 1944 July, 
831 

in gynecology and obstetrics, 1944 
July, S27 

in influenza, 1944 Sept , 1077 
in intestinal diseases, 1944 July, 811, 
1946 July, 919 

in lymphogranuloma venereum, 1945 
May, 682 

in mastoiditis, 1944 July, 799 
in meningitis, 1944 July, 869, 1945 
Sept , 1263, 1310 

in obstetrics and gynecolocy, 1944 
July, 827 

in ophthalmology, 1944 July, 789 
m otitis media, 1944 July, 799 
in otolaryngology m children, 1944 
July, 887 

local use, 1944 July, 801 
in pediatrics, 1944 July, 882, 884 
dosages, 1944 July, 884 
modes of administration, 1944 July, 
882 

in pneumonia, 1944 July, 805, 808, 
Sept , 1068, 1945 Sept, 1310 
m children, 1944 July, 887 
m primary atypical pneumonia, 1944 
Sept, 1078 

in puerperal sepsis, 1944 July, 828, 

1945 Nov , 1487, 1489, 1490, 1537 
m rheumatic fever, as prevention 

against bacterial endocarditis, 
1946 Nov, 1234 
prophylaxis, 1944 July, 838, 889, 
1946 Jan , 33, May, 489, 523, 
Nov , 1240 

in subacute bacterial endocarditis, 
1944 Sept., 1132 

m tuberculosis, 1945 March, 447, 
July, 918 

in ulcerative colitis, 1944 July, 811, 

1946 March, 334, Jul>, 919 

in urinary tract infections, 1944 July, 
825, 1945 May, 574, 576, 
Sept, 1311 

in children, 1944 Juh, 888 
in nomen, 1944 July, 834 
m whooping cough, 1946 Jan , 56 
insoluble, in intestinal diseases, 1945 
March, 426 

lntrapcntoncal use, m gynecology, 
1944 Juh, 833 
lozenges, 1944 July, 882 
parenteral use, in children, 1944 
Juh 833 


Sulfonamides, pharmacology, 1944 July, 
872 

preoperative, in intestinal surgery, 
1946 July, 930 

rectal a dminis tration, in children, 

1944 July, 882 

renal complications, 1945 Sept , 1308 
therapeutic failures, 1945 Sept., 1311 
therapy, present status, 1945 Sept, 
1306 

tone reactions, 1944 July, 876, 1945 
Sept, 1308, 1309 

urinary disturbances duo to, in chil- 
dren, 1945 July, 877 
versus penicillin, 1945 May, 579 
Sulkowitch test in hyperparthyroidism, 
1945 July, 1026 

Sumatra mite fever, 1944 Nov , 1464 
Supraorbital decompression in Graves’ 
disease with severe exophthalmos, 
1944 March, 493 

Suprapatellar reflex in pyramidal tract 
lesions, 1945 Jan , 57 
Suprarenal See Adrenal 
Suprasellar cyst, obesity with, 1945 
Sept, 1222 

Suture, primary, in peripheral nerve in- 
juries, 1945 Tan , 25 
Swimming in relation to ears and sinuses, 
1944 Sept., 1126 

Sycosis vulgaris, penicillin in, 1946 
March, 406, 407, 408 
Sydenham's chorea, 1946 Jan , 164 
Sylnasol for snoring, 1944 Nov , 1331 
in nasal allergy, 1944 Nov , 1335 
Sympathectomy for essential hyperten- 
sion, 1944 Sept , 1149, 1946 Sept , 
1087 

Sympathomimetic drugs, new, 1945 
March, 419 

Synapoidm, 1944 Sept, 1225 
Synovectomy' in arthritis, 1946 May, 642 
Syphilis, arsenotherapy in pregnancy, 

1945 Nov , 1466 

cardiovascular, arsenotherapy, 1944 
March, 305 

electrocardiogram in, 1945 May, 
606 

cerebrospinal fluid examination, 1946 
Nov , 1357 

congenital, 1946 Jan , 77, 80, 82, 85 
darkfleld examination, 1946 Nov , 
1345 

diagnosis, present-day methods, 1946 
Nov , 1345 

dichlorophenarsme hydrochloride in, 
1945 March, 438 

early, arsenotherapy', intensive, 1944 
March, 293 

biweekly and triweekly sys- 
tems, 1944 March, 298 
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Syphilis early arsenothcrapy intensive 
combined with fever ther 
apv 1944 March. 297 
five-day drip 1944 March, 
293 

penicillin in 1944 March, 302 
electron microscopic Identification of 
Spirochaetn poDldo, 1946 Nov„ 

eruptions of See Syphilids 
esophagotracheobronchial fistula due 
to 1944 July 1004 
in pregnant woman management 
1945 Nov 1463 
latent 1944 March 302 

intensive methods In, 1944 March 
303 

of central nervous system, 1944 
March, 303 

of stomach, dyspepsia in, 1944 July 
900 

gastroscopy in, value 1946 July 
909 

of vulva 1945 Nov 1370 
penicillin in, 1946 May 649 July 
895 

in pregnancy 1945 Nov 1468 
provocative procedure, 1946 Nov., 
1352 

serologic tests 1946 Nov 1343 

false positives, 1946 Nov 1353 
mass testing 1946 Nov., 13 56 
routine, principles suitable for 
1946 Nov 1354 
standardization of 1946 Nov., 
1356 

stains for Identifying Spirochaetn 
pallida 1946 Nov 1348 
toxemia of pregnancy and 1945 
Nov 1437 

treatment, recent advances 1944 
March 293 

Svplillldc aortitis 1944 Jon, 70 

aneurysm formation in, 1944 Jan 
71 

heart disease 2944 Jan, 70 1946 
Nov 1301 

pregnancy and, 1945 Nov 1450 
optic atroph) surgical treatment, 
1944 March, 304 440 
Syringomyelia, treatment 1944 March, 

Tadcs dorsalis penicillin in, 1946 
July 900 

treatment 1944 March, 444 
Tachycardia, emotions and, 1944 May 
507 

paroxysmal 2945 Sept., 1154 1350 
auricular 2946 No\ 1315 
digitalis in 1945 March 531 


Tachycardia, pftroxsymal, in children, 
in, 1945 March 


1945 July 873 
q sulfate i 


qulnJdine In, 1945 Jon., 220 
ventricular 1946 Nov., 1321 
Talma operation in cirrhosis of liver 
1945 March, 281 

Tamponade, cardiac, 1945 Sept, 1158 
Taste, hysterio affections, 1944 May 
092 

Teeth, beneficial and harmful effects of 
fluorine on, 1944 Nov 1428 
Telangiectatic nevus, 1946 Jan. 23 
Temperature, basal, graphs of timing 
of ovulation by 1945 Nov.. 1425 
Tension headache, 1944 March, 439 
Testes biopsy, 1944 Sept 1240 
endocrine disorders of 1944 March, 
482 

tumors, sex precocity in, 1946 Jan.. 
201 

physiology 1944 Sept, 1237 
tumors, breast enlargement in, 1946 
Jan, 130 

Testosterone, 1944 Sept 1259 
clinical uses, 1944 Sept, 1257 
in amenorrhea, 1945 Nov . 1382 
in angina pectoris prophylaxis, 1944 
Jon. 29 

In dysmenorrhea 1945 Nov 1413 
1414 

in eunuchoidism 1944 March 482 
in functional uterine bleeding, 1945 
Nov., 1385 1399 

in hypermenorthea, 1944 Sept, 1223 
in menopause 1945 Nov., 1407 
1423 

in menstrual disorders 1945 Tan. 265 
in nephrosis 1945 March, 430 
in pituitary dwarfism 1944 March, 
470 

thernjjy^ advances In, 1945 March, 

breast enlargement following, 1946 
Jan. 131 

Tests^functional of liver 1945 July 

laboratory office technic and inter 
pretfltion, 1946 Sept 1168 
symposium on, 1946 Nov., 1343 
pregnancy 1945 No*. 1553 
Tetanus convulsions of 1945 July 889 
curare in, 1945 March 423 
immunixatlon, J045 Sept, 1244 
Tctanv 1944 March, 471 

in infants and children convulsions 
of 1945 July 890 
parathyroid, prevention 1945 March 
402, 434 

Tetralogy of Fallot, 1946 Jan. 39 
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Thalassemia, 1946 Sept , 1049, Nov , 
1399 

Theelin, 1944 Sept, 1254 
to stimulate ovulation, 1944 Sept , 
1226 

Theelol, 1944 Sept , 1255 
Theobromine as diurebc, 1946 Nov , 
1297 

in angina pectoris prophylaxis, 1944 
Jan , 27 

in coronary thrombosis, 1944 Jan , 7 
Theocalcin as diuretic, 1946 Nov , 1297 
Theophylline and mersalyl orally in con- 
gestive heart failure, diuretic effi- 
cacy, 1944 July, 911 
m angina of effort, 1946 Nov , 1281 
m angina pectoris prophylaxis, 1944 
Jan , 27 

in coronary thrombosis, 1946 Nov , 
1276 

with mercury in congestive heart fail- 
ure, 1946 Nov , 1297 
Theosodate as diurebc, 1946 Nov , 
1297 

Thiamine, dosages, 1945 Sept, 1302 
in chrome arthnbs, 1946 May, 616 
in facial pain, 1945 Jan , 77 
in headache, 1946 July, 824 
Tluobismol in malaria, 1946 Sept , 1002 
Thiocyanates, blood level, determinabon 
of, 1946 July, 871 
in essential hypertension, 1946 Sept, 
1086 

m headache, 1946 July, 822 
in hypertensive disease, 1946 July, 
869 

toxic effects, 1946 July, 874 
Tluouracil, clinical development and ap- 
pheabon, 1945 March, 303, 306, 
1946 July, 845 

in thyrotoxicosis, 1944 Sept , 1043, 
Nov, 1362, 1945 March, 302, 
433, 1946 July, 845 
preoperabve preparation, 1946 
March, 283, Julv, 849 
iodine with, 1946 March, 285 
liver extract with, to prevent agranu- 
locytosis, 1946 March, 285 
toncit>, 1945 March, 307, 1946 
March, 297, July, 850 
Thoracentesis, 1945 March, 503 
in congestive heart failure, 1944 
March, 385 

Thoracic disease, nonsurgical emergen- 
cies, 1945 Julv, 837 
Thoracoplasty in tuberculosis, 1945 
March, 449 

Tliroat diseases, chemotherapv , 1946 
Sept, 1154 

chronic, 1944 March, 330 
new treatments, 1944 Nov , 132S 


29 and 30 (1944-1946) 

Throat, diseases, sulfonamides in, 1944 
July, 797 

local use, 1944 July, 800 
sore, sulfathiazole by msufflabon in, 
1944 Nov , 1331 
treatment, 1944 Sept, 1114 
Thrombin, uses of, 1945 Sept, 1086 
Thromboangutis obliterans, 1946 Nov , 
1326 

ischemic ulcers in, tyrothnein for, 
1944 July, 851, 854 
physical medicine in, 1945 May, 
791 

Thrombocytopenic purpura, 1944 Jan , 
153 

essenbal, 1944 Jan , 163 
following rubella, 1946 March, 
401 

idiopathic, 1946 July, 755 
symptomatic, 1944 Jan , 179 
Thrombo-embolic disease, diagnosis nnd 
treatment, 1946 Sept, 1068, Nov , 
1253, 1258 

Thrombophlebitis, abdominal, with m- 
fechous splenomegaly, 1946 July, 
764 

acute, 1946 Nov , 1329 
puerpera, 1945 Nov , 1492 
Thrombosis, cerebral, due to hemor- 
rhage, 1946 May, 678 
in children, 1945 July, 894 
coronary, 1944 Jan , 1, 1945 March, 
405, Sept , 1160, 1946 May, 664, 
Sept, 1060, 1064, Nov, 1275 
electrocardiogram in, 1945 May, 
598 

pain of, differenbal diagnosis, 1945 
March, 513 

qumidine in, 1945 Jan , 227 
restriction of activity in, and extent 
of myocardial infarction, 1945 
March, 405 

treatment 1946 Nov, 1075 
mesenteric, 1944 May, 730, 1946 
May, 672 

of abdominal aorta, 1944 May, 733, 
739 

of portal vein, 1944 May, 733 
prevention, dicoumarol m, 1945 July, 
929 

heparin in, 1945 July, 933 
venous, 1946 Sept, 1068, Nov , 1329 
hepann m, 1945 March, 431 
mode of origin, 1946 Nov , 1250 
Thrush, 1945 March, 323, 328 
Thymectomy for myasthenia gravis, 
1945 Jan., 136 

Thymine in pernicious anemia, 1946 
Sept, 1055 

Thvmus, emergencies associated with, 
1945 July, 860 
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Thyroid affections, breast enlargement 
In 1946 Jan* 130 
deficiency arthralgia due to, 1945 
Sept* 1271 

desiccated, in hypothyroidism, 1944 
March, 464 

extract, effects on electrocardiogram, 
1045 May 611 

In familial periodic paralysis, 1945 
March 422 

whole, 1944 Sept-, 1269 
gland, diseases of chronic, 1944 
March, 467 

in soldiers overseas, 1944: Nov., 
1527 

disturbances real versus supposed, 
1945 July 1012 
hormone, 1944 Sept, 1238 
therein amenorrhea 1945 Nov* 

In Graves disease with severe 
exophthalmos 1944 March, 403 
In habitual abortion 1946 July, 969 
in menopausal arthritis, 1946 May 
579 

in menopause, 1945 Nov 1423 


Thyropltuitnry deficiency with obesity far 
female, 1946 May 683 


Thyrotoxicosis, postoperative, 1944 
March. 469 

thiouraciJ in, 1944 Sept 1043, Nov 
1302, 1945 March, 302, 433 
1946 July 845 

pieoperativc preparation, 1846 
March 283 July 849 
Thyrotropic hormone, relation of exoph 
thalmos to 1944 March, 487 
Thyroxin 1944 Sept, 1268 1269 
in hypothyroidism, 1944 March 469 
Tibia! nerve Injuries, 1945 Jan-, 22 
Tick fever See Rocky Mountain netted 
fever 

vaccine In prevention of Rocky Maun 
tain spotted fever 1944 May 775 
Tinea, 1945: March 323 
Tinnitus 1944 Nov 1337 
Tissue extracts In angina pectoris 
prophylaxis 1944 Jam, 28 
Tobacco In angina of effort, 1946 Nov* 
1282 

In coronary thrombosis, 1946 Nov* 
1277 

In essential hypertension, 1948 Sept, 
10S8 

recurrent peptic ulcer and, 1945 
Sept, 1169 

use of In peptic ulcer 1944 March, 
412 

Tocopherol therapy of Dupuytren* 
contracture, 1946 Jan. 221 
Tongue lesion*. See Glossitis 


Tonometry 1944: May 744 
Tonsillar hemorrhage postoperative 
treatment, 1944 Sept, 1118 
Tonsillectomy In adenoid bronchosinud- 
tis 1944 Sept 1065 
In rheumatic or congenital heart dis- 
ease, chemoprophylads in, 1946 
Nov 1234 

Indications for 1944 Nov., 1332 
Tonsillitis acute chemotherapy 1944 
July 799 887 1946 Sept 1154 
biimutb in 1944 Nov* 1332 
chronic, 1944 March, 332 
relation to systemic diseases, 1944 
March, 333 

gonadal factors 1944 Nov 1331 
Tonsils, pharyngeal, hypertrophy of 
gonadal factors 1944 Nov* 1330 
Tooth extraction In rheumatic or con- 
genital heart disease, chemoprophy 
Luis In, 1946 Nov* 1234 
Topical applications, dermatologic, 
1945 Sept 1096 

Torticollis, spasmodic, treatment, 1944 
March, 449 

Torn la Infection, 1944 July 950 
Toniloal*, 1945 March, 335 
Toxemia of^prepiaDcy 1945 July 648, 

preeclamptic, 1945 July 850 
Trachea, diseases of chronic pitfalls in 
diagnosis and treatment, 1944: 
March S22 

obstruction, 1946 Jan. 116 
tuberculosis of wall, without pul 
monary Involvement, 1944 March, 
322 

tumor, probably syphilitic, laryngeal 
paralysis due to 1944 Marti) 
327 

Tracheitis atrophic, 1944 March, 328 
chronic membranous 1944 March, 
328 

with moss-agate sputum 1944 
March, 324 

Tracheobronchial obstruction In Infants 
and children 1948 Jan* 105 
Tracheo-esophageal fistula, 1944 July 
1001 

Trachoma, sulfamerazln© In, 1944 July 
762 

Tractotomy medullary for facial pain 
1945 Jan* 64 

Transference In psychotherapy 1944 
May 550 

Transfusions, blood in anemia 1944 
March, SS0 

in bronchiolitis acute, in Infants 
1944 Sent, 1104 
In erythroblastosis fetalis 1944 
Jan* 251 263 1946 Jan* 83 
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Transfusions, blood, m hemolytic anemia, 
1945 May, 703, 1946 Sept, 
1050 

in Iron deficiency anemias, 1946 
Sept., 1048 

in leukemia, 1944 Nov , 1384, 1385 
m pernicious anemia, 1945 lan , 
245 

m pregnancy, 1944 Jan , 250, 264 
in sepsis of neivbom, 1946 Jan , 84 
m subacutfe leukemia, 1944 Jan , 
190 

in thrombocytopenic purpura, 1944 
Tan , 158 

indications, 1945 Sept , 1075 
new developments, 1945 Sept , 
1076 

reactions, 1945 Sept , 1088 

prevenbon, 1944 Jan , 250, 263 
Rh factor in, 1944 Jan , 236, 250, 
256, March, 379, 1945 Sept , 
1076 

repeated, testing for Rh factor in, 
1944 Jan , 250 

Traumabc neuroses, 1944 May, 663 
Treatment, specific methods, symposium 
on, 1944 Sept., 1029 
Tremor, neurasthenic, 1944 May, 676 
simulated, 1944 May, 702 
Trench foot, postwar aspects, 1946 
March, 421 

Trends, modem, in internal medicine, 
1945 May, 563 

Trichinosis, electrocardiogram in, 1945 
May, 607 

Trichlorethylene in facial pam, 1945 
Jan , 77 

Tnchomonas vaginitis, 1945 Nov , 1357 
Tnchophybn test for dermatophytosis, 
1945 March, 325 
Trichophytosis, 1945 March, 323 
Tricuspid valve disease, 1946 Nov . 
1304 

Tndione in convulsions, 1946 Jan , 171 
in epdeps> , 1945 Sept, 1122, 1124 
Tngcminal neuralgia, 1945 Jan , 73 
atypical, 1945 Jan , 85 
svmptomatic, 1945 Jan , 75 
Trigger zones in trigeminal neuralgia, 
1945 Jan , 74 

Tngomtis, chrome granular, 1945 Sept , 
1207 

T nhi droxj estnn, 1944 Sept, 1255 
Tromners tecliruc for Hoffmann sign 
1945 Jan , 54 

Tropical diseases, postwar aspects, 1945 
Jul>, 897, 1946 Sept, 998 
Trypanosomiasis, postwar problem of 
1945 Juh, 906 

Tsutsugamushi disease, 1944 No\ , 1464 
luaminc sulfate, 1945 March, 420 


29 and SO (1944-1946) 

Tuberculosis, chemotherapy, 1945 
March, 445, July, 918 
diasone in, 1945 March, 447, 448, 
July, 921 

esophagotracheobronchial fistula due 
to, 1944 July, 1004 
miliary, acute disseminated, 1946 
March, 263 

of kidney, 1944 Sept, 1185 
of tracheal wall without pulmonary 
involvement, 1944 March, 322 
of vulva, 1945 Nov , 1369 
physical medicine in, 1945 May, 
792 

pregnancy and, 1945 Nov , 1454 
promin in, 1945 March, 447, 448, 
July, 919 

promizole m, 1945 July, 921 
pulmonary, 1946 Sept , 1156 

asymptomabc case, management, 
1945 March, 550 
diabetes melhtus and, associabon 
of, 1944 March, 493 
hemoptysis m, 1945 July, 837 
modem methods of finding, 1945 
March, 544 

penicillin failure in, 1945 May, 587 
pleural effusions of, 1945 March, 
507, 511 

• surgical treatment, 1945 March, 
449 

treatment, recent advances, 1945 
March, 445 

with amyloidosis, clmicopathologic 
study, 1946 Sept., 1181 
streptomycin in, 1945 July, 922, 
1946 July, 859 

Tuberculous meningitis, 1945 Sept, 
1267 

with unusual features in young 
adults, 1946 March, 271 
pleural effusion, 1946 March, 243 
Tularemia, pleural effusion in, 1945 
March, 508 

streptomycin in, 1946 July, 857 
Tumors, abdominal splenomegaly and, 
differenbabon, 1946 July, 793 
endocrine, sex precocity in, 1946 
Jan , 130, 199, 201, 202 
facial pain due to, 1945 Jan , 91 
of brain in children, 1945 July, 892 
of lung, 1946 Sept, 1166 
of rectum, rectosigmoid and colon, 
errors in diagnosis, 1944 Jan , 278 
of spleen, 1946 July, 792 
Tympanic membrane, perforabons, 
1944 March, 334 

Typhoid fe\ er, lmmumzabon, 1945 
Sept, 1245 

streptomycin in, 1946 July, 858, 
Sept , 995 
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Typhoid -dysentery infections in infant* 
and children, 1944 Sept, 1190 
Typhu* fever immune lertun in 1946 
Jam 70 

louse-borne, postwar problem of 
1945 July 900 

scrub or mite 1944 Nov 1464 
Tyrothridn in ulcers of extremities due 
to peripheral vascular disease, 1944 
July 849 

Ulcer, duodenal See Peptic ulcer 
gastric. See Peptic ulcer 
Hunner s 1945 Sept 1203 
ischemic, tyrothridn In, 1944 July 
851 854 855 

of extremities duo to peripheral vasen 
Jar disease, tyrothridn in, 1944 
July 849 

peptic. See Peptic ulcer 
skin, sulfathiazole in, topically 1944 
July 847 

venous stasis, tyrothridn in, 1944 
July 850 853 

Ulcerative colitis See Colitis, ulcerative 
Ulnar nerve injuries, 1945 Jam, 15 
Ulnar median nerve injuries 1945 Jam 
18 

Ultraviolet irradiation, continuous dis- 
infection of air by 1944 Nov.. 
1306 

therapy In chronic arthritis 1946 
Mav 630 

Undecylenate-tmdecylenic add olnt 
rnent In derma tophytosis 1945: 

March 326 

Undernutrition In prolonged hospitalized 
patient 1946 March, 350 
Underprivileged children, physician t 
opportunity for service to 1946 Jam 

Underwater exercises in chronic art! iritis 
1946 May 630 
Undulant fever Sec BruceUosit 
Ur arthritis, infectious differential diag 
nosis 1946 May 721 
Urea as d hired c, 1944 Sept, 1181 
1946 Ncn 1298 
in congestive heart failure, 1944 
March. 385 

blood, in lher disease, 1945 Jnlv 
980 

Uremia convulsions of 1945 Joly 891 
Urethane with sulfanilamide in chronic 
suppurative odd* media 1946 Sept, 

Urethra, caruncle 1945 July 1007 
diverticulum 1945 luty 1009 
female, certain conditions of 1945: 
July 1005 

mucosa prolapse of 1945 JoI> 1007 


Urethritis chronic granular 1945 Sept, 
1207 

gonorrheal, anterior 1944 March 
512 

posterior 1944 March, 518 
in female. 1945 July 1000 
Urglnin in heart failure 1945 March 
529 

Urinary obstruction, renal insuffidency 
due to 1946 Sept, 1091 
tract infections chemotherapy 1944 
July 825 834 888 1945 
Mav 574 575 Sept, 1311 
non tuberculous treatment, 1945 
May 571 

renal Insuffidency due to 1946 
Aug., 1093 

streptomycin in, 1946 July 838 
Sept 986 

sulfonamide* in, 1944 July. 825 
in children, 1944 July 888 
in women, 1944 July 834 
nonsurgical emergeodes, in chi) 
dren, 1945 July 874 
Urine, bile in, office tests for 1948 
Sept, 1168 

concentration tests in Addison* dis 
ease 1944 Sept, 1244 
in diabetes insipidus 1944 Sept. 
1244 

constituents 1945 Sept 1321 
laboratory findings in health and di* 
ease 1945 Sept 1314 
retention of hysterica), hypnosis in, 
1944 May 648 

su^ox^in, office tests far 1946 Sept, 

tests in endocrinology 1944 Sept 
1242 

Urobilinogen test of liver function, 1945 
July 078 

Urticaria, benadryl in, 1946 Sept, 1143 
pyribenzamine In 1946 Sept 1146 
Uterine bleeding functional, hormone 
therapy 1945 Jam 259 261 
264 260 Nov., 1398 
treatment 1945 No\ 1384 
Uterus, carcinoma, diagnosis, vaginal 
smear for 1945 Nov., 1551 
cervix. See Cervix uteri 

Vaocixattox during pregnancy as pro- 
phylaxis against puerperal infection, 
1945 Nov 1495 

Vaccine* In brucellosis, 1945: March, 358 
in lymphogranuloma venereum 1945 
May 683 

in rheumatic Icwr pnmhyhxis 194& 
May 490 

in Rocky Mountain spotted fever pro- 
pi i> laxis 1944 May 7~0 



1512 


INDEX TO VOLUMES 28, 29 AND 30 (1944-1946) 


Vaccines in whooping cough prophylaxis, 
1946 Jan , 49 50 

Vagina, normal, biology of, 1945 Nov , 
1354 

Vaginal smears, 1944 Sept, 1245 

for ovanan function and uterine 
cancer, 1945 Nov , 1548 
Vaginismus, 1945 Nov , 1372 
Vaginitis, 1945 Nov , 1356 
atrophic, 1945 Nov , 1356 
fusospirochetal, 1945 Nov , 1361 
gonorrheal, in infants, sulfonamides 
in, 1944 July, 834 
momlia, 1945 Nov , 1360 
nonspecific, 1945 Nov , 1355 
puerperal, 1945 Nov , 1485 
treatment advances in, 1945 Nov , 
1354 

trichomonas, 1945 Nov , 1357 
Valvular heart disease, chronic, 1946 
Nov , 1301 

Van den Bergh test 1945 July, 975 
Vaponefnn m broncliial asthma, 1944 
March, 346, 350 

Vapors, germicidal, disinfection of air 
with, 1944 Nov , 1309 
Vances, gastric, gastroscopy in, 1946 
July, 911 

Variola See Smallpox. 

Vascular conditions, emotions in, 1944 
May, 572 

diseases, pcnpheral, diagnosis and 
treatment 1946 Nov , 1324 
ulcers of extremities due to, 
tvrothncin in, 1944 July, 849 
Vasodilating agents in headache, 1946 
July, 822 

Venography m phlebothrombosis, 1946 
Nov, 1254 

Venous hum, 1946 Jan , 37 
stasis ulcer, tyrothncin in, 1944 July, 
850, 853 

thrombosis, 1946 Sept, 1068, Nov, 
1329 

liepann in, 1945 March, 431 
surgical treatment 1946 Sept , 
1071 

Ventricular gradient 1945 March, 464 
tach>cardia, paroxysmal, 1945 Sept, 
1156, 1946 Nov , 1321 
Ventol, 1945 March, 420 
Verruca senilis, 1944 July, 969 
Vcsania, 1945 Jan , 147 
Vibration test for sensory disturbance, 
1944 Jul>, 93S 

Vincents infection of vagina, 1945 
No\ , 1361 

of vulva 1945 Nov , 1370 
vitamin therapj, 1944 Nov , 1332 
' irus, attenuation, for vaccination, 1946 
Sept, 1012 


Virus diseases, epidemiology, 1946 
Sept , 1015 

from clinical point of view, 1946 
Sept , 1009 

immunity, 1946 Sept, 1013 
pathology, 1946 Sept, 1016 
prophylaxis and treatment, immune 
serum in, 1946 Jan , 61 
treatment 1946 Sept, 1021 
hepatitis, recent advances in knowl- 
edge of, 1946 Nov , 1407 
nature and origin, 1946 Sept , 1011 
Vision, hysteric affections, 1944 May, 
691 

neurasthenic affections, 1944 May, 
676 

Visual disturbances, functional, m chil- 
dren, 1946 Jan , 160 
simulated, 1944 July, 938 
Vitamin A deficiency, diet in, 1945 
May, 803 

dosages, 1945 Sept , 1301 
in headache, 1946 July, 824 
Vitamin B See also Thiamine, Nicotinic 
Acid and Riboflavin 
deficiency, diet in, 1945 May, 803 
electrocardiograms in, 1945 
May, 603 

dosages, 1945 Sept, 1302 
Vitamin C See also Ascorbic acid 

in bronchial asthma, 1945 March, 
460 

m chronic arthritis, 1946 May, t 
617 

in headache, 1946 July, 825 
Vitamin D deficiency See Rickets 

in chrome arthritis, 1946 May, 618 
m rheumatoid arthritis, 1944 
March, 314 

massive doses, in prevenbon of 
parathyroid tetany, 1945 March, 
434 

Vitamin D 2 , 1944 Sept, 1265 
Vitamin E in chrome arthritis, 1946 
May, 620 

in Dupuytren’s contracture, 1946 
Jan , 221 

Vitamin K in chronic arthritis, 1946 
May, 620 

in erythroblastosis fetnhs, 1946 
Jan , 84 

in rafeebous hepabbs, 1946 Sept , 
1030 

massive doses, with dicoumarol, 
I94& March, 430 

Vitamin thefapy in chronic arthritis, 
1946 May, 616 

m cirrhosis of liver, 1945 March, 
279 

in deafness, 1944* Nov , 1325 
m headache, 1946 July, 824 
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Vitamin therapy in infectious hepatitis 
1946 Sept 1030 
in pernicious anemia, 1945 Jan. 
244 

In Vincents Infection 1944 Nov., 
1332 

Vitamin “U” in special convalescent 
ulcer diet, 1945 May 709 
Vitamins, deficiencies causes, 1945 
Sept 1295 

diagnosis 1945 Sept 1296 
treatment 1945 Sept, 1301 
in dermatology 1945 Sept, 1109 
in present-day treatment 1945 Sept, 

Voice test of hearing 1944 Nov., 1325 
Vomiting of pregnancy 1945 Nov., 
1436 1444 

pernicious of pregnancy 1945 July 
848 

Von Jakschs anemia, 1946 Jam, 89 
Vulva, diseases of, 1945 Nov n 1365 
Vulvitis, puerperal, 1945 Nov 1485 
Vulvovaginitis, gonococcal, 1945 Nov., 
1302 

gonorrheal, sulfonamides In, 1944 
Jnly 834 


War neuroses 1945 May 729 

theaters, psychiatric disturbances In, 

1945 May. 729 
Warts senile, 1944 Inly 909 
Wosserbelle cell, 1945 March, 400 
Wossermann reaction In syphilis, 1946 

Nov 1348 

Water intake in congestive heart failure, 

1946 Nov 1290 

requirement In kidney disease, 1944 
Sept 1170 

Werlhofs disease. 1944 Jan. 103 
Wcstergrcn method for erythrocyte 
sedimentation rote, 1946 Sept 1178 
Wet dressings in acute dermatitis, J945 
July 834 

in skin disease 19 i5 Sept, 1090 


White blood count, peripheral, interpre- 
tation of 1944 July 920 
Whooping cough 1946 Jam, 45 

immunization, 1945 Sept 1242 
prevention, 1946 Jan . 47 
immune serum 1946 Jan. 53 
immunization clinic, 1946 Jan 
47 


vaccines, 1946 Jan 49 50 
Id early infancy 1946 Jnn. 49 
prevention of alum abscess, 
1946 Jan 53 

stimulating dose, 1946 Jon. 52 
with diphtheria or diphtheria 
and tetanus toxoids, 1946 
Jon. 50 51 

treatment, 1946 Jan. 54 
drugs, 1946 Jan. 54 
immune serum, 1948 Jam, 55 
of complications, 1946 Jan. 55 
Winded s disease, 1946 Jan. 77 80 82, 
85 

Wounds, self inflicted, suspected, 1944 

J uly 939 

onamides in topically 1944 July 
847 

war of abdomen, mechanical intes 
final obstruction following, 1946 
March, 337 

Wright-GIemsa stain for malarial para 
sites 1944 Nov., 1459 
Wrist clonus in pyramidal tract lesions. 
1945 Jan. 57 


Xanthine diuretics in congestive heart 
failure, 1944 March, 385 1946 Nov.. 
1290 

x Ray See Roentgen. 

treatment of conductive deafness dno 
to lymphoid hyperplasia of naso- 
pharynx, 1945 Sept,, 1251 


Yeaat^ brewers dosages 1945 Sept, 

Yellow fever, postwar problem of 1945 
July 898 



